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ABSTRACT 
 Picky eating is a mealtime struggle for many parents and, thus, a topic of interest for 
many researchers. Yet, the lack of an operational definition is a great limitation in measuring, 
quantifying, and truly understanding what behaviors define picky eating and how it affects early 
childhood development and food acceptance. This study had 3 main objectives to: 1) use 
qualitative and quantitative analyses to holistically assess: parental perceptions of picky eating 
and actual childhood mealtime behavior; 2) make recommendations on constructs that should 
define picky eating; and 3) propose alternative methods to classify picky eating status. To fulfill 
these objectives, this study was conducted in two phases – exploratory and explanatory phases. 
During the exploratory phase, 3 parental focus group sessions (n= 6, 7 and 6 parents / group) 
probed the perceptions and expectations of picky eating, as well as guided the development of 
four categories of picky eating behavior. These categories and their respective characteristics 
were used in a subsequent conjoint analysis of picky eating perceptions. In the conjoint analysis, 
a general population (N=359) evaluated concepts of mealtime behaviors and rated the frequency 
that these behaviors were used to describe a picky eater child. From the results of this study, four 
segments of picky eating perceptions were revealed, and were defined as—―The Sensory 
Dependent‖, ―The Behavioral Responders‖, ―The General Perfectionists‖, ―The Preferential 
Eaters‖. Because the conjoint analysis was able to segment perceptions, it was hypothesized that 
this analysis could discriminate parent‘s perceptions of their own child‘s mealtime behavior and 
could objectively segment perceived Picky Eaters (PE) from Non-Picky Eaters (NPE). A 
parental conjoint analysis (N=498) was conducted as an explanatory study and a pre-screening 
tool for an Early Childhood Mealtime Study. Responses of the participants could be segmented 
into five groups which were similar to the previous conjoint. However, when the parent‘s self-
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classified picky eater status of their child (based on control question: Is your child a picky eater? 
Responses – Never, Rarely, Sometimes, Often, and Always) was compared across the segments, 
there was no significant pattern within the segments. A sub-sample of this population was 
recruited to participate in the Early Childhood Mealtime Study which consisted of central 
location surveys (CLT) [Mealtime Assessment Survey and Food Inventory and History Survey] 
and a Home Use Test (HUT). Parent-child pairs were dichotomized into PE (n=83) and NPE 
(n=88) groups for comparison (based on same control question as conjoint analysis). For the 
CLT surveys which evaluated food consumption and mealtime behaviors of both parent and 
child, there were significant differences found between the PE and NPE children for the majority 
of measures, but respective parents had few significant differences. The 37 significant behaviors 
revealed in the Mealtime Assessment Survey (conducted on day 1 of the Early Childhood 
Mealtime Study) were analyzed on a respondent level by Multiple Correspondence Analysis 
(MCA). The MCA explained 71% of the variation, and the visual plots showed an underlying 
inter-relationship among picky eater status, the frequency at which behaviors were exhibited, and 
the respondents. This analysis, which is not traditionally applied to data in picky eating research, 
was able to differentiate the range and variation of childhood mealtime behaviors, and several 
behaviors were identified as potential criteria to assess picky eating. A second MCA was run on 
the 15 significant actual behaviors revealed during the HUT. The resulting MCA plot had a 
similar trend and shape as the previous plot, but there was less dispersion and differentiation of 
the participants and behaviors along the curve. In spite of this, the MCA was not only able to 
distinguish differences between perceptions and actual behaviors of NPE and PE, it was also able 
to demonstrate the degree of difference among NPE, moderate PE and extreme PE. Further 
research is needed to confirm the significant variables revealed in the MCA, but with future 
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validation, surveys combined with MCA may provide a way to model and profile a child‘s picky 
eater status objectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
v 
 
 
 
 
 
 
 
 
Dedicated to mom and dad for their open arms, continued support, and immeasurable wisdom 
that kept me rooted in faith and taught me to appreciate God’s lessons in times of unexpected 
trials and immense joy.  
 
Dedicated to my best friend, Gerardo, for his unending love, patience, and encouragement to 
follow my dreams even it took me many miles away and years apart. We did it! 
 
Dedicated to my sisters, Danielle and Alyxis, for teaching their big sister more than grad 
school ever could. 
 
 
 
 
 
 
 
vi 
 
ACKNOWLEDGMENTS 
 
  I would like to thank my advisers, Dr. Soo-Yeun Lee and Dr. Sharon Donovan, for the 
opportunity to work under their mentorship and for their guidance in both research and life‘s 
lessons. Also, thank you to Dr. Brent McBride for serving on my committee and challenging me 
to think critically on how to make my project better. It was a pleasure working with all of you. 
 Also, I am very appreciative to Nestlé Nutrition (Gerber) for sponsoring portions of this 
research. In addition, I would like to give a very special thank you to Sarah Smith-Simpson, 
Kristin Braafhart, Lotika Savant, Anne Emenheiser, Radha Murphy and Julie Robinson for their 
diligent efforts in making this academia-industry collaboration a possibility. In addition, for 
financially assisting many aspects of my graduate program, I am appreciative to the University 
of Illinois‘ College of Agriculture, Consumer, and Environmental Science and the Department of 
Food Science and Human Nutrition for awarding me the Jonathan Baldwin Turner Fellowship. 
 I am truly blessed for the support I have received in my journey. No acknowledgement 
could ever be thank you enough to those family, friends, and mentors who have provided their 
time and resources to help me along the way. 
 
 
 
 
 
 
 
 
vii 
 
TABLE OF CONTENTS 
List of Tables ............................................................................................................................. ix 
 
List of Figures ...........................................................................................................................xii 
 
Chapter 1: Introduction ............................................................................................................... 1 
 
Chapter 2: Literature Review....................................................................................................... 6 
 
Chapter 3: Parental Insights on Childhood Picky Eating –  
A Focus Group Research ........................................................................................................... 38 
 
Chapter 4: Defining Perceptions of Picky Eater Children by Conjoint Analysis ......................... 57 
 
Chapter 5: Comparison of Parental Perceptions of their  
Child‘s Mealtime Behavior through Conjoint Analysis .............................................................. 91 
 
Chapter 6: Comparison of Picky and Non-Picky Eater Children  
And Their Parents through Consumer Home Use Test ............................................................. 123 
 
Chapter 7: Exploratory Mapping of Early Childhood Mealtime  
Behaviors by Multiple Correspondence Analysis .................................................................... 171 
 
Chapter 8: Summary and Future Research ............................................................................... 200 
 
Chapter 9: References ............................................................................................................. 206 
 
Appendix A: Screenshot of the Concept Screen In The  
     Conjoint Analysis on Picky Eating  .................................................................................... 215 
 
Appendix B: Complete List of Demographic Questions  
     Asked During the Conjoint Analysis on Picky Eating ......................................................... 216 
 
Appendix C: Welcome Screen and Consent Information  
     in Conjoint Analysis on Picky Eating ................................................................................. 220 
 
Appendix D: Screenshot of the Concept Screen in the Parental  
     Conjoint Analysis of Their Child‘s Mealtime Behavior ...................................................... 221 
 
Appendix E: Complete List of Demographic Questions Asked During  
     the Parental Conjoint Analysis of their Child‘s Mealtime Behavior .................................... 222 
 
Appendix F: Screenshot of the Introductory Page  
     for The Parental Conjoint Analysis ..................................................................................... 227 
 
viii 
 
Appendix G: Information on the Consent Form Page Of  
     the Parental Conjoint Analysis (Amended) ......................................................................... 228 
 
Appendix H: Informed Consent Document for Participants of  
     Early Childhood Mealtime Study (Amended) ..................................................................... 229 
 
Appendix I: Mealtime Assessment Survey and History ........................................................... 231 
 
Appendix J: List of Food Items from Food Inventory and Feeding History .............................. 236 
 
Appendix K: 2 X 2 Design of Breakfast Meal Combinations ................................................... 239 
 
Appendix L: 3 X 3 X 3 Design of Lunch / Dinner Meal Combinations .................................... 240 
 
Appendix M: Thirty-Six Possible Serving Orders of Products for the HUT ............................. 241 
 
Appendix N: Questions Asked During In-Home Meal Evaluations .......................................... 242 
 
Appendix O: P-Values for the 47 Behaviors Investigated  
      in the Mealtime Assessment Survey .................................................................................. 245 
 
Appendix P: Counts, Percents, P-Values for the 140-Item Food Inventory .............................. 247 
 
Appendix Q: Sample Drawings from Picture Activity ............................................................. 262 
 
 
 
 
 
 
 
 
 
 
 
 
 
ix 
 
LIST OF TABLES 
 
Table 4.1: Finalized categories and elements used in the conjoint analysis. ............................... 75 
Table 4.2: Demographic profile of respondents including additive constants ............................. 76 
 
Table 4.3: Highest and lowest scoring elements for total panel .................................................. 77 
 
Table 4.4: Highest scoring elements for subgroups with and without a picky eater .................... 78 
 
Table 4.5: Highest and lowest scoring elements for ―The Sensory Dependent‖ .......................... 79 
 
Table 4.6: Highest and lowest scoring elements for ―The General Perfectionists‖ ...................... 80 
 
Table 4.7: Highest and lowest scoring elements for ―The Behavioral Responders‖ .................... 81 
 
Table 4.8: Highest and lowest scoring elements for ―The Preferential Eaters‖ ........................... 82 
 
Table 4.9: Age at which picky eating habits begin ..................................................................... 83 
 
Table 4.10: Foods preferred most by a picky eater child. ........................................................... 83 
 
Table 4.11: Foods avoided most by picky eaters ........................................................................ 84 
 
Table 4.12: Mealtime strategies used most by parents with picky eater ...................................... 85 
 
Table 4.13: Summary of definition comments given in free-response by participants ................ 86 
 
Table 5.1: Finalized categories and elements used in the conjoint analysis. ............................. 108 
Table 5.2: Demographic profile of conjoint analysis respondents  ........................................... 109 
 
Table 5.3: Highest scoring elements for picky eating subgroups .............................................. 110 
 
Table 5.4: Highest and lowest scoring elements for Segment 1 ................................................ 110 
 
Table 5.5: Highest and lowest scoring elements for Segment 2 ................................................ 111 
 
Table 5.6: Highest and lowest scoring elements for Segment 3 ................................................ 112 
 
Table 5.7: Highest and lowest scoring elements for Segment 4 ................................................ 113 
 
Table 5.8: Highest and lowest scoring elements for Segment 5 ................................................ 113 
 
 
x 
 
Table 5.9: Comparison of segments created in previous conjoint analysis  
     And current conjoint analysis with parents  ........................................................................ 114 
 
Table 5.10: Percent distribution of participants across the segments ........................................ 115 
 
Table 5.11: Distribution counts of picky eater status across segmentation  ............................... 116 
 
Table 5.12: Distribution percents of picky eater status across segmentation  ............................ 116 
 
Table 5.13: Average BMI by picky eater status ....................................................................... 116 
 
Table 5.14:  Approximate percentage of the food served at  
     dinnertime that is consumed by child .................................................................................. 116 
 
Table 5.15: Foods preferred most by a picky eater child  ......................................................... 117 
 
Table 5.16: Foods avoided most by picky eaters ...................................................................... 117 
 
Table 5.17: Mealtime strategies used by parents of 24-48 month old children.. ........................ 118 
 
Table 5.18: Times a new food offered before deciding a child does not like that food .............. 118 
 
Table 5.19: Summary of picky eating definition comments ..................................................... 119 
 
Table 6.1: Demographic profile of parent-child pairs participating  
     in the follow-up In-Home Mealtime Evaluations study  ...................................................... 152 
 
Table 6.2: Description of the products evaluated in the Home Use Test ................................... 153 
 
Table 6.3: Percent distribution of participants‘ responses to control question  
throughout the Early Childhood Mealtime Study. .................................................................... 154 
 
Table 6.4: Parent reported behaviors of their children  
     in the Mealtime Assessment Survey (PE associated). .......................................................... 154 
 
Table 6.5: Parent reported behaviors of their children  
     in the Mealtime Assessment Survey (NPE associated). ....................................................... 155 
 
Table 6.6: Mealtime strategies used by parents to get their child to eat new foods. .................. 156 
 
Table 6.7: Percentage of PE and NPE consuming foods during first two years of life. ............. 157 
 
Table 6.8:  75 food items consumed by significantly more NPE than PE ................................. 158 
 
Table 6.9: All significant behaviors exhibited at mealtime during product evaluations. ........... 160 
 
xi 
 
Table 6.10: Mean percentage of overall food consumption across meal occasions. .................. 161 
 
Table 6.11:  Mean percentage of consumption across individual products (PE vs. NPE) .......... 161 
 
Table 6.12:  Mean percentage of Total Group consumption across products ............................ 162 
 
Table 6.13:  Percentage comparison of child liking responses .................................................. 162 
 
Table 6.14:  Percentage of child liking responses for Picky Eaters ........................................... 163 
 
Table 6.15:  Percentage of child liking responses for Non-Picky Eaters ................................... 163 
 
Table 6.16: Percentage comparison of parent liking responses ................................................. 164 
 
Table 6.17: Percentage of parent liking responses for Picky Eaters .......................................... 164 
 
Table 6.18: Percentage of parent liking responses for Non-Picky Eaters .................................. 165 
 
Table 6.19: Percentage comparison of child and parent liking responses ................................. 165 
 
Table 6.20: Percentage comparison of Picky Eater child and parent liking responses ............... 166 
 
Table 6.21: Percentage comparison of Non-Picky Eater child and parent liking responses ....... 167 
 
Table 7.1: Significant child behaviors exhibited more frequently by  
     Picky Eaters in the Mealtime Assessment ........................................................................... 186 
 
Table 7.2: Significant child behaviors exhibited more frequently   
     by Non-Picky Eaters in the Mealtime Assessment. ............................................................. 187 
 
Table 7.3: All significant behaviors exhibited at mealtime  
     during in-home product evaluations .................................................................................... 188 
 
Table 7.4: Proposed behaviors and minimum frequencies 
      that potentially characterizes a NPE or PE ......................................................................... 189 
 
 
 
 
 
 
 
 
 
 
 
 
xii 
 
 LIST OF FIGURES 
 
 
Figure 3.1: Discussion guideline for the focus group on  
      parental insights of picky eating. ......................................................................................... 56 
 
Figure 4.1: Consistency of respondents as shown by the number 
     of respondents at different coefficient of determination (R
2
).  ............................................... 87 
 
Figure 4.2: What is the gender of a picky eater? ........................................................................ 87 
 
Figure 4.3: What age do picky eating habits begin? ................................................................... 88 
 
Figure 4.4: Will a picky eater grow out of his or her eating habits? ............................................ 88 
 
Figure 4.5: Does a picky eater present nutrient deficiencies? ..................................................... 89 
 
Figure 4.6: What part of a child‘s well-being is affected by picky eating?  ................................ 89 
 
Figure 4.7: Foods preferred and avoided most by a picky eater child ......................................... 90 
 
Figure 5.1: Consistency of respondents as shown by the number 
      of parents at different coefficient of determination (R
2
) ..................................................... 120 
 
Figure 5.2: Which mealtime occasion does your child struggle with most?. ............................. 120 
 
Figure 5.3: Approximately what percentage of the food served at  
     dinnertime is consumed by your child? ............................................................................... 121 
 
Figure 5.4: Foods preferred and avoided most by 24 to 48 month old children ........................ 121 
 
Figure 5.5: How many times is a new food offered before  
     deciding a child does not like that food? ............................................................................. 122 
 
Figure 6.1:  Mean percentage of overall food consumption across meal occasions. .................. 168 
 
Figure 6.2:  Mean percentage of consumption across individual products (PE vs. NPE) .......... 169 
 
Figure 6.3:  Mean percentage of Total Group consumption across products ............................. 170 
 
Figure 7.1:  Symmetric MCA plot using active variables and  
     F1 and F2 from the Mealtime Assessment data ................................................................... 191 
 
Figure 7.2:  Symmetric MCA plot using observations and  
     F1 and F2 from the Mealtime Assessment data ................................................................... 192 
 
xiii 
 
Figure 7.3: Symmetric MCA plot of active variables in Quadrant 2 ......................................... 193 
 
Figure 7.4: Symmetric MCA plot of observations Quadrant 2  ................................................ 193 
 
Figure 7.5: Symmetric MCA plot of active variables in Quadrant 3 and 4 ............................... 194 
 
Figure 7.6: Symmetric MCA plot of observations in Quadrant 3 and 4  ................................... 195 
 
Figure 7.7: Symmetric MCA plot of active variables in Quadrant 1  ........................................ 196 
 
Figure 7.8: Symmetric MCA plot of observations in Quadrant 1  ............................................ 197 
 
Figure 7.9: Symmetric MCA plot of active variables and  
     F1 and F2 from the In-Home Product Evaluations .............................................................. 198 
 
Figure 7.10: Symmetric MCA plot of observations and  
     F1 and F2 from the In-Home Product Evaluations .............................................................. 199 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
CHAPTER 1 
INTRODUCTION 
 
1.1 Motivation 
 Picky eating, also termed ―selective‖, ―choosy‖, ―fussy‖ or ―faddy‖ eating (Dubois and 
others, 2007; Wright and others, 2007 ), is a common mealtime struggle reported by parents. In 
2004, Carruth and others, demonstrated that almost 50% of parents perceived their 19-24-month-
old children to be picky eaters. As toddlers transition to an adult-like diet by 24-months-of-age, 
they are meeting ―new oral sensory experiences,‖ and are reaching a developmental milestone of 
exerting independence (Carruth and others, 2004; Dovey and others, 2008), so it is not surprising 
that parents and children may face mealtime conflicts like picky eating during this time. Yet, 
unlike like food neophobia (unwillingness to try new foods) or food aversions, which are 
considered adaptive survival mechanisms, the etiology and evolutionary purpose of picky eating 
is not well understood.  
 Encompassing both parental perceptions and actual childhood behaviors, picky eating is a 
complex concept with several interpretations, associations and implications. Picky eating 
research is primarily studied in developed countries, and typically focuses on early (<1 year to 4 
years) or middle childhood (5 to 10 years) (Gilmore, 2006; Carruth and others, 2004; Wright and 
others, 2007; Galloway and others, 2003). There are inconsistent findings on the gender and 
socio-economic influences on picky eating, as well as, how picky eating affects a child‘s overall 
growth and development (Marchi and Cohen, 1990; Carruth and others, 1998 and 2004; Dubois 
and others, 2007; Wright and others (2007); Ekstein and others (2010). Yet, there are several 
common behaviors that are associated with picky eating. These include: having low dietary 
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variety, consuming less of or avoiding particular food categories (i.e. fruits and vegetables), 
rejecting previously accepted foods, having a longer feeding time, and exhibiting strong 
preferences for certain foods, presentations, and preparation (Nicklaus and others, 2005; 
Coulthard and Blissett, 2009; Jacobi and others, 2008; Dovey and others, 2008; Carruth, 2004; 
Galloway and others, 2003 and 2005). In addition to these, food neophobia, although 
―theoretically distinct‖ from picky eating, is also commonly associated with the ―behavioral 
profile‖ of a picky eater (Dovey and others, 2008).    
 Methods to investigate picky eating are varied, primarily using anthropometric 
measurements, eating behavior surveys, food inventories / food frequency questionnaires, and 
food recalls to discriminate differences between Picky Eaters (PE) and Non-Picky Eaters (NPE). 
To our knowledge, there has only been one report of standardized home feedings being applied 
in picky eating research (Jacobi, 2003).  
 Although previous research has allowed for great insight into the phenomenon of picky 
eating, several distinct limitations are present in studies investigating this behavioral concept. 
First, no validated definition of ―picky eating‖ is available for consistent use across studies 
(Dovey and others, 2008). This lack of an operational definition makes it very difficult to 
consistently classify PE and NPE experimental groups; therefore, there is also no validated 
measure to objectively determine a child‘s picky eater status (Dovey and others, 2008). Because 
of this, much variation exists in the literature on how picky eating is characterized. For example, 
in some studies, parents classify their child‘s pickiness based on their own interpretation and 
perception of picky eating behavior (Carruth and others, 2004; Jacobi and others 2008). In other 
studies, the researcher may classify a child‘s picky eater status based on pre-determined 
behavioral criteria (Nicholls and others, 2001; Chatoor and others, 2004). Lastly, beyond the 
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study by Jacobi and others (2003), there has been little use of standardized in-home meal times 
to provide behavioral validation of parents‘ perceptions of picky eating. Thus, there is a 
recognized need to better understand the perceptions and the behaviors associated with picky 
eating, to determine and validate the defining markers of picky eating and to develop a 
standardized method quantifying and measuring this complex behavioral construct.  
 
1.2 Objectives 
 The overall objectives of this research were to: 1) use qualitative and quantitative 
analyses to holistically assess parental perceptions of picky eating and actual childhood mealtime 
behavior; 2) make recommendations on constructs that could define picky eating; and 3) propose 
alternative methods to classify picky eating status. To fulfill these objectives, this thesis research 
was completed in two parts: exploratory studies and explanatory studies. For the exploratory 
studies, parental focus groups were conducted to investigate perceptions of picky eating (Chapter 
3), and a conjoint analysis was conducted with a general population to determine what behaviors 
people associate most with picky eating (Chapter  4). Segmentation of the conjoint participants 
was also conducted to determine if there were distinct groups of people who share similar beliefs 
about what behaviors characterize picky eating.  These results of the exploratory methods guided 
the development of the Early Childhood Mealtime Study (explanatory). The explanatory study 
was conducted with parents of children (24-48 months). A repeat conjoint analysis and mealtime 
assessment surveys were conducted to compare and segment the parental perceptions of 
perceived PE and NPE children‘s eating behavior (Chapter 5). To provide behavioral validation 
for correlates of picky eating as determined by the focus group, conjoint analysis, and survey 
results, parent-child pairs participated in 5 in-home meal evaluations which assessed child 
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behavior during mealtime, consumption, as well as child and parent liking of standardized food 
products (Chapter 6). Lastly, in a novel approach to determine the degree of difference among 
the PE and NPE respondents in the Early Childhood Mealtime Study, Multiple Correspondence 
Analysis was applied to the questionnaire data collected (Chapter 7). The results from this 
qualitative and quantitative investigation will aid in understanding the range and variation of 
picky eating and will provide information of the defining behaviors that should be considered 
when characterizing picky eating.  
  
 1.3 References 
Carruth BR, Skinner J, Houck K, Moran J, Coletta F, and Ott D. 1998. The phenomenon of  
     ‗picky eater‘: a behavioral marker in eating patterns of toddlers. J Am Coll Nutr. 17:180-186.  
 
Carruth BR, Ziegler PJ, Gordon A, Barr SI. 2004. FITS: Prevalence of picky eaters among    
     infants and toddlers and their caretakers decisions about offering new food. J Am Diet Assoc.    
    104:S57-S64.  
 
Chatoor I, Surles J, Ganiban J, Beker L, Paez LM, and Kerzner B. 2004. Failure to thrive and  
    cognitive development in toddlers with infantile anorexia. Pediatrics. 113:e440-e447. 
 
Coulthard H and Blissett J. 2009. Fruit and vegetable consumption in children and their mothers:  
    moderating effects of child sensory sensitivity. Appetite. 52:410-415.  
 
Dovey TM, Staples PA, Gibson EL, and Halford JCG. 2008. Food neophobia and ‗picky/fussy‘  
 eating in children: A review. Appetite. 20:181-193.  
 
Dubois L, Farmer A, Girard M, Peterson K and Tatone-Taokuda F. 2007. Problem eating  
     behaviors related to social factors and body weight in preschool children: a longitudinal    
    study. Int J Behavioral Nutr and Physical Activity. 4:9-19.  
 
Ekstein S, Laniado D, and Glick B. 2010. Does picky eating affect weight-for-length  
     measurements in young children? Clin Pediatrics. 49:217-220. 
 
Galloway AT, Lee Y, and Birch LL. 2003. Predictors and consequences of food neophobia and  
     pickiness in young girls. J Am Diet Assoc. 103:692-698. 
 
Galloway AT, Fiorito L, Lee Y, and Birch LL. 2005. Parental pressure, dietary patterns, and  
     weight status among girls who are ‗picky eaters‘. J Am Diet Assoc. 105:541-548. 
5 
 
 
Gilmore L. 2006. ‗You‘re not leaving the table until you‘re finished‘: Problem eating behaviors  
     and mother-child conflict during early and middle childhood. In: Proceedings Psychology  
     Bridging the Tasman: Science, Culture, and Practice. Katsikitis, Mary (eds). Auckland, NZ. 
 
Jacobi C, Agras WS, Bryson S, and Hammer L. 2003. Behavioral validation, precursors, and  
     concomitants of picky eating in childhood. J Am Acad Child and Adolescent Psychiatry.  
     42:76-84. 
 
Marchi M and Cohen P. 1990. Early childhood eating behaviors and adolescent eating disorders.  
     J Am Acad Psychiatry. 29:112-117. 
 
 
Nicklaus S, Boggio V, Chabanet C, and Issanchou S. 2005. A prospective study of food variety  
     seeking in childhood, adolescence and early adult life. Appetite. 44:289-297. 
 
Wright CM, Parkinson KN, Shipton D, and Drewett RF. 2007. How do toddler eating problems  
     relate to their eating behavior, food preferences, and growth? Pediatrics. 120:e1069-e1075. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 
 
CHAPTER 2  
LITERATURE REVIEW 
 
2.1 Early Food Preference Development – From Womb to Weaning  
Innate Taste Responses 
Like other mammalian omnivores who must learn what foods are edible and safe to eat in 
the local environment, humans are genetically wired with behavioral pre-dispositions to basic 
tastes (Rozin and Vollmecke, 1986). At birth or shortly after, infants can distinguish between and 
demonstrate common reactions to the basic tastes of sweet, salty, bitter, and sour suggesting an 
innate mechanism to control food choices (Zhang and Li, 2007; Birch, 1999). When presented 
with sweet solutions, newborns, and even the fetus, increase sucking and swallowing showing 
preference to the taste of the sweetened solution as opposed to water or less sweetened solution 
(Birch, 1999; Desor and others, 1973). Although this inclination toward sweet seems to remain 
throughout life, its nature and intensity can be modified by dietary experience (Beauchamp and 
Moran, 1982). Like sweet, salt is also a taste that seems to be innately preferred, but the 
definitive preference toward salt does not appear until a developmental shift at about 4-months-
of-age. In young children, the preference for highly salted foods seems to surpass even adults, 
but more research is needed to determine if dietary experience affects salt intake or contributes to 
its increased preference (Beauchamp and Mennella, 2009; Birch, 1999). 
Unlike sweet and salty, infants demonstrate hedonically negative reactions to bitter and 
sour (Zhang and Li, 2007; Birch, 1999). Infants exposed to sour stimuli consumed less of the 
solution or showed a definitive pursing of lips and ―negative face components‖ which indicate 
rejection of the taste (Desor and others, 1975; Rosenstein and Oster, 1988). Interestingly, this 
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rejection of sour does not seem to consistently transcend time and seems susceptible to changing 
with dietary experience. Liem and Mennella (2003) found that 30% of children aged 5-9 had a 
heightened preference of sour candies as compared to that of adults. Bitter taste when presented 
in the form of a urea solution does not always elicit a recognizable reaction immediately after 
birth , but rather rejection of this particular bitter taste is perceived between 14- and 180-days-of-
age, suggesting a developmental shift in bitter taste reception (Kajuira and others, 1992). In a 
different study, Rosenstein and Oster (1988) found that newborns were able to detect the 
bitterness of a quinine hydro-chloride solution and react with actions that are components of a 
gag reflex. This rejection and reflex are attributed to an adaptive reflex that protects the infant 
from potentially ingesting poisonous substances, which tend to be bitter (Rosenstein and Oster, 
1988) 
These early preferences to sweet and salty and general rejections of sour and bitter tastes 
are a result of biological determinants and adaptation to ensure the consumption of edible food 
that would provide the nutrient requirements in an unknown environment or time of food scarcity 
(Birch, 1999; Brug and others, 2008). For example, many foods in nature that are sweet tend to 
be high in caloric content and safe to eat while sour or bitter foods could be a signal of a poison 
or harmful substances (Rozin and Vollmecke, 1986; Savage and others, 2007). This ―taste-
nutrient learning‖ positively reinforces the feeling of satiety that can be found in energy-dense 
(usually sweet and fatty) foods (Brug and others, 2008), and as stated by Benton (2004): ―we 
tend to like the foods that result in satiety‖. Although these responses to taste are present at the 
beginning of life and help shape early preferences, it is important to note that these innate 
preferences are not the only determinant of food choices and they may be modified through 
experience and learning (Benton, 2004).  
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Flavor Learning through Experience  
 Prenatal  
 Even before birth, biological (olfactory and gustory systems) and environmental 
(maternal diet) influences are shaping the flavor experiences and potentially future preferences of 
a child.  By the early part of the second trimester, the fetus has taste buds as well as olfactory 
systems that are ―structurally mature‖ and morphologically similar to that of an adult (Mennella, 
2009; Browne, 2008; Guinard, 2001; Poothullil, 1995). The taste buds and nasal passageways are 
functional by the third trimester (although the gustory system is more sensitive than the olfactory 
system) allowing the fetus to inhale, swallow, and experience the surrounding amniotic fluid 
(Mennella, 2009; Browne, 2008; Guinard, 2001; Poothullil, 1995). Because the placenta is 
permeable to blood, strong aromas such as garlic or cumin originating in the mother‘s diet have 
been detected in her amniotic fluid (Browne, 2008; Mennella and others, 1995). In utero, the 
child is continuously exposed to this odorous amnion which allows the child to experience a 
variety of flavors for the first time as well as to become familiar with common cuisine of the 
child‘s culture (Savage and others, 2007; Mennella, 2009). 
 Empirically, there is strong evidence that this exposure to aromas and flavors in the 
womb influences a child‘s inclination toward particular scents or tastes postnatal.  In 1998, 
Marlier and others found that the ―head orientation response‖ of 2-4 day old breastfeeding 
neonates demonstrated a clear preference for the scent of their mother‘s amniotic fluid as 
compared to the control (distilled water) or alien amniotic fluid. Similarly, Schall and others 
(2000) found that 3-hour-old neonates (with no postnatal ingestion) who were predisposed to the 
anise flavor in utero through the maternal diet had fewer negative facial reactions and longer 
head orientation toward the presented anise odor as compared to those neonates who were not 
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exposed to anise prenatal. Interestingly, at 4-days-old, these same predisposed neonates had 
similar head orientation toward the anise odor, but more of the infants in this group had negative 
and oral reactions to the presented anise odor as compared to day 1. A different study by 
Mennella and others (2001) further investigated these prenatal experiences by looking into their 
affects on preferences later in postnatal development.  Mennella and others (2001) found that 
infants who were exposed to carrot juice repeatedly through the mother‘s diet during the third 
trimester of pregnancy had fewer negative reactions to carrot-flavored cereal while weaning as 
compared to plain cereal. From these studies, it can be reasonably assumed that the prenatal 
experience to flavors in the amnion helps create an early familiarity with aromas and flavors. 
These experiences may mold a child‘s postnatal odor and flavor preferences both in the short 
term and later in life, but longitudinal studies from pre-natal (with controlled maternal diet) 
through later childhood (with regular food preference or laboratory food buffet studies) are still 
needed (Browne, 2008; Mennella and others, 2001; Savage and others, 2007) 
 
 Breastfeeding 
Breastfeeding is the gold standard of infant feeding, being recommended by the 
American Academy of Pediatrics exclusively for the first six months of life followed by a 
combination of breastfeeding and solid food for at least the first year (AAP, 2005). The overall 
profile of breast milk is unique to each woman changing in nutritional composition and viscosity 
/ consistency day-to-day and even between feedings to meet the needs of the suckling child 
(Maier and others, 2007). Breastfeeding not only imparts benefits to the child in regard to 
continuing proper growth and improving immunity, and helping cognitive development (AAP, 
2005; Savage and others, 2007), but it also is an opportunity for the child to continue learning 
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flavors and cuisine within the family‘s culture and environment (Mennella, 2009).  Like amniotic 
fluid, breast milk is permeable to blood and is susceptible to retaining the flavors of the mother‘s 
diet like alcohol, vanilla and garlic (Beauchamp and Mennella, 2009; Mennella, 2009; Savage 
and others, 2007). In addition to varying in flavor based on maternal diet, the viscosity, mouth 
coating, and sweetness of breast milk is different for each woman, further allowing the child a 
range of sensory experiences while feeding (Beauchamp and Mennella, 2009; Mennella, 2009). 
Mennella (2009) describes these unique properties of breastfeeding as a mechanism for a mother 
to teach her offspring what foods are ―safe‖, as offspring ―tend to choose a diet similar to their 
mothers when faced with a solid meal‖. Similarly, human infants can also learn about dietary 
choices in the environment and begin building their acceptance to flavors during breastfeeding.  
 Evidence for the increased acceptance of flavor during breastfeeding can be seen in two 
different studies where infants increased their sucking time of the breast when the mother‘s 
breast milk had vanilla or garlic flavors as opposed to when the breast milk was bland from a 
maternal diet absent of strong flavors (Mennella and Beauchamp, 1996; Mennella and others, 
2001). In the ―medium term (a few months)‖, Mennella and others (2001) found that those 
breastfeeding infants whose mothers consumed carrot juice only during lactation displayed an 
increased enjoyment of eating flavored cereal at weaning as compared to those breastfeeding 
infants whose mothers did not consume carrot juice during gestation or lactation (Maier and 
others, 2007). In a different comparative study of breast- and formula-fed infants, Sullivan and 
Birch (1994), found that breast-fed infants had a ―greater level of intake‖ of a novel vegetable as 
compared to formula-fed infants. From these studies, it is hypothesized that the postnatal 
experience of breastfeeding could be a facilitator or ―bridge‖ between prenatal flavor learning 
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and preferences while transitioning to adult solid food (Beauchamp and Mennella, 2009; Savage 
and others, 2007).  
 
Formula Feeding 
Although breastfeeding imparts numerous benefits and provides a strong foundation for 
sensory experiences in young children, the number of mothers exclusively breastfeeding in the 
first 6-months, and continuing to breastfeed up to at least a year, has not met the goals of Healthy 
People 2010 (AAP, 2005). Instead some mothers are opting to replace or supplement their 
breastfeeding with formula for a variety of reasons (AAP, 2005). Formulas vary in protein base – 
milk, soy, or hydrolyzed casein—with each brand of formula, unlike breast milk, having a 
unique flavor profile that remains consistent between feedings (Savage and others, 2007; Maier 
and others, 2007). For example, unlike milk-based formulas, hydrolysate formulas are 
characterized as unpleasant with bitter and sour notes (Beauchamp and Mennella, 2009).  
Although a formula diet is comprised of a monotonous flavor and texture profile, there is 
evidence that even a formula regimen helps shape food acceptance at weaning and later. 
Mennella and Beauchamp (1998, 2005) showed that young infants (1-3 months) readily accepted 
protein hydrolysate formulas, while older infants (7-8 months) without experience of hydroylsate 
formulas readily rejected this formula. In addition, in 2002, Menella and Beauchamp 
demonstrated that infants who had experience with hydrolysate formulas still had a positive 
response to sensory attributes like sour or bitter 4- to 5-years later in life, while these responses 
were not seen with children who had no previous experience with hydrolysate formulas. Lastly, 
in their studies infants preferred the formula they were most familiar with over unknown 
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formulas. These results provide collective evidence that even on a formula regimen, dietary 
preferences can be shaped by familiarity and experience. 
 
Weaning – Introduction of Complementary Foods 
 According the American Academy of Pediatrics and World Health Organization, 
complementary foods may be introduced to supplement an infant‘s diet between four- and eight-
months-of-age, although breast milk or formula should still continue to be the main component 
of the infant‘s diet until about 12-months-of-age or longer (AAP, 2005; Sloan and others, 2007; 
Savage and others, 2007). During this weaning phase, which varies in length from child to child, 
many caretakers first introduce infant cereal. Although infant cereal can either be prepared with 
water or breast milk / formula, Mennella and Beauchamp (1997) demonstrated that infants 
significantly preferred cereal prepared with their mother‘s milk as compared to cereal prepared 
with water. The authors concluded that the sensorial properties and the familiarity of the 
mother‘s milk could have contributed to the acceptance of the novel cereal flavor.  
 After cereal, pureed fruits, vegetables and meats are gradually introduced into the infant‘s 
diet, although this varies from family to family (Mennella and Beauchamp, 1997; Gerrish and 
Mennella, 2001). Because the child‘s experience to this point is comprised of only two foods—
milk and cereal—these three food categories are considered very novel. Currently, there is no 
consensus on the order that these complementary foods should be introduced to ensure the 
child‘s acceptance of many types of foods, but some studies have shown that acceptance of novel 
items during weaning can be improved by repeated exposures and by including variety in the diet 
(Gerrish and Mennella, 2001). In 2007, Forestell and Mennella, demonstrated that infants 4-8 
months-of-age with very little experience to fruits or vegetables increased their intake of green 
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beans almost 3-fold from their first exposure to the vegetable to the last 8 days later. In a 
different study Gerrish and Mennella (2001) illustrated the importance of dietary variety in 
accepting novel products. After a single exposure to carrots, 4-month-old infants who consumed 
a variety of tastes, textures, and aromas (squash, peas, and potatoes) over the next 9 days had a 
higher acceptance rate and ate more of the novel chicken product as compared to those infants 
who only ate carrots or only ate potatoes during the 9-day home period. In addition to this, 
infants with the more varied diet, had a similar acceptance and ingestion rate of carrots on the 
tenth day as the infants who only consumed carrots for the entirety of the study, which gives 
support that variety is just as influential as familiarity.  
Overall, there is a common continuum of flavor experiences that children follow prenatal 
to postnatal (Beauchamp and Mennella, 2009). Many of these experiences are a direct result of 
parental and cultural influence—from flavors in the mother‘s amniotic fluid and breast milk, to 
the flavors in the food choices that are presented at weaning—and set a foundation of flavor 
learning that may influence a child‘s dietary pattern as he or she fully transitions to an adult diet.  
 
2.2 Dietary Trends of Toddlers – Transition to an Adult Diet  
 By 12-months-of-age, infants have progressed into toddlerhood and have increasing 
energy and nutrient requirements to ensure proper growth and to sustain high activity level 
(Weaver and others, 2008). To meet these nutritional needs,  replace breast milk  / infant 
formula, and complement developmental milestones, a child begins eating a wider variety of 
table foods and transitions to a dietary pattern that more closely resembles ―their culture‘s adult  
diet‖ (Savage and others, 2007; Nicklaus, 2009; Briefel and others, 2004a). These food 
experiences are an ―important time to set the stage for eating habits during preschool‖ and later 
14 
 
in life as mealtimes for toddlers provide new ―oral sensory experiences‖ (i.e. complex flavors 
and textures) and help establish food preferences that ―predict consumption patterns‖ (Briefel 
and others, 2004b; Carruth and others, 2004; Fox and others, 2004; Wardle and others, 2003; 
Nicklaus, 2009). 
 In a national Feeding Infant Toddler Study (FITS) of over 3,000 infants and toddlers, 
Devaney and others (2004) found that toddlers were consuming diets comparable to older 
children and were ultimately meeting their nutritional requirements with ―negligible risk of 
nutrient deficiency‖. Yet, when Fox and others (2004) analyzed the reported food consumption 
in this study, they found that there was a major concern in the early childhood intake of fruits 
and vegetables. Toddlers were not consuming the recommended number of daily fruit and 
vegetable servings (sometimes zero fruit or vegetables in a day) with French fries being the most 
common vegetable for 15-24 month olds. This trend of not eating the recommended 5 or more 
servings of fruits and vegetables daily has been commonly reported and has even been found to 
continue after 24 months of age (Coulthard and Blissett, 2009; Wardle and others, 2005; Fisher 
and others, 2002; Nicklas and others, 2001).  Skinner and others (1998) also found that French 
fries were the only vegetable liked and eaten by 100% of the children in their study (ages 28-36 
months) followed by pizza and potato chips. With children‘s innate preference toward energy-
dense, high fat and salty foods, these results are to be expected as children eat what they like 
(Benton, 2004). Vegetables, on the other hand, which tend to be lower in energy as well as bland 
and bitter are not as well-liked by children (Wardle and others, 2003).  This hurdle of trying to 
get children to eat what they may not like exemplifies a great challenge for caretakers who play a 
major role in the food choices and mealtime of their children. 
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2.3 Caretaker Influence on the Diets of Young Children 
 Although there are genetic predispositions and innate behaviors that guide a child‘s 
eating habits, it is well accepted that environment plays a crucial role in developing a child‘s 
food-related behavior, particularly at the time of transitioning to an adult diet (Nicklas and 
others, 2001; Cooke and others, 2003). With the family being an important part of the immediate 
environment of the child, it makes sense that the eating habits and mealtime strategies of parents 
influence and possibly predict the eating behaviors of their children (Coulthard and Blissett, 
2009; Cooke and others, 2003) .  
  
 Parents as Providers 
Generally, parents are the main providers dictating what, when, and how much the child 
will eat at a given meal occasion. The variety of foods and the number of exposures to a 
particular food that a child may experience are reliant upon what parents offer. This is very 
important as Skinner and others (1998) found that the ―foods that never offered‖ to a child was 
the most ―limiting category related to food preference‖. Not offering a food or only offering a 
food for a limited amount of times could have a negative effect on a child‘s acceptance of that 
food, since repeated exposures have been closely linked to preference for and acceptance of 
novel foods (Wardle and others, 2003; Birch and Marlin, 1982). Along with limited exposure, 
not offering foods could also decrease the child‘s experience with variety.  Nicklaus and others 
(2005) found variety at a young age (2-3 years old) predicted the dietary variety later in life. 
Because of this, an early experience with variety could be an integral aspect of building healthy 
eating patterns 
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 Parents as Examples 
 In addition to being the ―providers‖, caregivers are also examples for children who learn 
about eating not only by experience but by observing (Savage and others, 2007). This is one 
reason why parents‘ own eating behavior in the home may be a strong indicator of their child‘s 
consumption of certain foods. Looking at fruit and vegetable intake of children (2-5 years of 
age), Coulthard and Blissett (2009) found that parental consumption of fruits and vegetables was 
the ―strongest parental factor which predicted child fruit and vegetable consumption‖. These 
results were consistent with studies of fruit and vegetable intake of of 2-6-year-olds by Wardle 
and others (2005), of 2-5-year-olds by Cooke and others (2003) and of 5-year-old girls by Fisher 
and others (2002). Although there is concrete evidence that the parents eating behaviors 
influence those of their children, to our knowledge, there is not much research on how a parent‘s 
childhood mealtime experiences influences the current parental behavior or the food selections 
and offerings they make for themselves or their own child. One focus of our study was to 
uncover how the food behaviors, selections and offerings of the parents when they were children 
compare to what is being served and eaten by the parent and child now.   
  
 Parent’s Mealtime Strategies  
 Beyond providing food and being model eaters for their children, parents use a variety of 
other mealtime strategies to control their child‘s diet. Some of these strategies have been 
classified in terms of ―restriction and pressure‖ (Birch and others, 2001) or in even broader 
parenting styles of ―permissive, authoritarian, and authoritative‖ (Nicklas and others, 2001). 
Permissive practices can be described as using less control over the child‘s diet. Because of this, 
permissive feeding practices have been associated with decreased monitoring of unhealthy foods, 
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lower nutritional quality of pre-school children‘s diets, obesity, and an overall negative 
relationship with healthy eating practices (Nicklas and others, 2001; Blissett and Haycraft, 
2008).  
 Authoritarian parenting styles, which do not always take into account a child‘s food 
preference, include coercion, rewards, punishment, ―restrictive‖ and ―pressure‖ feeding practices 
(Patrick and others, 2005). These later two types of control are characterized by the parent 
limiting access to particular foods (restriction) and/or pressuring the child to eat particular foods 
the parents think should be eaten (Wardle and others, 2005; Scaglioni and others, 2008). Several 
studies have determined a negative association between authoritarian feeding styles and fruit and 
vegetable intake, and overall food intake (Galloway and others, 2006; Wardle and others, 2005). 
Studies have also shown that children tend to eventually consume more of the foods that have 
been restricted by their parents (Patrick and others, 2005; Nicklas and others, 2001). It is 
important to note, though, that direction of causality (whether the child‘s behavior induces the 
parental control or the parental control elicits a particular child behavior) for these types of 
parental control is still unclear, and there seems to be variation in the impact of authoritarian 
parenting across ethnicities (Scaglioni and others, 2008; Wardle and others, 2005).  
 Lastly, there has been little research on authoritative feeding practices, which include 
more discussion, negotiation, praise and reasoning between parent and child during mealtime, as 
well as, the parent having high maturity expectations for their child (Nicklas and others, 2001). 
Given this styles‘ focus on more mutual control, Patrick and others (2005) found that 
authoritative feeding style was positively associated with African-American and Hispanic 
children‘s intake of dairy and vegetables. In a different study of 872 first graders, Rhee and 
others (2005), showed that parents who used authoritative parenting styles had the ―lowest 
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prevalence of overweight children‖. Savage and others (2007) cited these results as evidence that 
authoritative parenting may have a protective effect against childhood obesity, but more 
empirical research is needed to validate these conclusions. 
 Parents are highly influential and have much control of the diets of their children through 
what they offer or what they eat themselves. Although caretakers may be able to guide the 
feeding practices of children, they are still faced with barriers in feeding particularly as the child 
begins to verbalize likes and dislikes and exert independence around 2 years of age (Fisher and 
others, 2000).  
 
2.4 Barriers of Food Acceptance in Young Children  
Food Aversions  
 Food aversion is another predisposed adaptive mechanism that humans use to ensure that 
they are not consuming unsafe or poisonous food (Rozin and Vollmecke, 1986; Bernstein, 1999). 
Unlike the innate reactions to avoid sour and bitter as discussed in previous sections, food 
aversions are learned responses that associate a food or taste with a negative post-ingestive 
consequence, like nausea (Bernstein, 1999; Birch, 1999; Benton, 2004). Food aversions can 
happen at any time from only one experience with a novel food or even with a food that is highly 
preferred or familiar. This type of reaction can last throughout a person‘s life; and can be very 
difficult to ―extinguish‖ (Birch, 1999). Garb and Stunkard (1974) reported that the onset of food 
aversions generally occur between the ages of 6- and 12-years-of-age, but even younger children 
are susceptible to acquiring food aversions as they are prone to illness and tend to eat more novel 
foods which tend to be associated more readily with aversions (Birch, 1999; Rozin and 
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Vollmecke, 1986). Because of this, experience with food aversions can impact the dietary quality 
of young children and can leave a lasting imprint on food choices later in life.   
 
Food neophobia 
  Defined as reluctance or unwillingness to try novel foods, food neophobia, is also 
considered one of the three predispositions to ensure we consume wholesome and safe foods 
(Birch, 1999; Rozin and Vollmecke, 1986; Coulthard and Blissett, 2009). Unlike food aversion 
or preference, food neophobia does not encompass tasting a food but is solely determined by 
visual and aroma cues and perception of that food item—food does not look or smell right or is 
anticipated to taste bad (Dovey and others, 2008; Birch, 1999; Pliner, 2008). Systematically, 
food neophobia is minimal in infancy when the main dietary component is milk, increases in 
prevalence once solid foods enter the diet peaking around 2-3 years of age (although some report 
as late as 6 years), and then decreases thereafter (Benton, 2004; Birch, 1999; Cooke and others, 
2003; Dovey and others, 2008). Because the age of peak neophobia coincides with the 
developmental time when eating habits are being founded, food neophobia has been shown to be 
negatively associated with food variety and fruit and vegetable intake (Nicklaus, 2009; Wardle 
and others, 2005; Skinner and others, 2002).  
 Because neophobia is essentially ―fear of the unknown‖, there is increasing evidence that 
the effects of this trait may be offset with experience and exposure to novel foods. Through 
repeated exposure to a food, a person may learn that a food is safe (Rozin and Vollmecke, 1986), 
but in more relevant terms, a person becomes more familiar with the food and becomes more 
willing to taste the product.  In 2-5-year-olds, repeated exposures (over 8 times) of a food are 
needed to significantly decrease food neophobia (Birch and Marlin, 1982; Sullivan and Birch 
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1990). Besides exposure, other methods to decrease neophobia include: pairing a novel food with 
a familiar food, demonstrating that the novel food has the same ―flavor principles‖ as familiar 
foods, telling the child the food tastes good, and modeling of eating the novel food by a person 
familiar to the child (Pliner, 2008). Although there are validated interventions for food 
neophobia, this behavioral construct is sometimes associated with a seemingly more complex 
mealtime barrier – picky eating.  
 
Picky Eating 
 A recent review of picky eating and food neophobia (Dovey and others, 2008) stated that 
picky eaters were usually defined as consuming an ―inadequate variety of foods through 
rejection of foods that are familiar...consuming of an inadequate amount of food...and [having] 
food neophobia‖ (unwillingness to try new foods), yet the definition of picky eating remains 
debatable. Picky eating is different from other tangible and defined mealtime concepts like food 
neophobia as it seems 1) to occur with the familiar and the unknown at mealtime and 2) to 
encompass variable parental perception and childhood behavior which is highly influenced by all 
the innate predisposition and environmental factors discussed earlier.  Although the lack of a 
defined picky eater profile is a key focus point of this study and will be discussed later in more 
detail, it is important to first review the trends of perceived picky eater children to better 
understand the complexity and sometimes paradoxical nature of this mealtime frustration.  
 
2.5 Picky Eating Trends 
Prevalence of Picky Eating 
 Picky eating is a common phenomenon that parents perceive in their children; it has been 
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 widely studied in developed countries (Gilmore, 2006; Carruth and others, 2004; Wright and 
others, 2007). A comparison the prevalence of picky eating among different countries has not 
been reported. In the 2002 FITS study of over 3,000 children in the USA, Carruth and others 
(2004), saw a consistent increase in the percentage of caretakers that perceived their child as 
being a picky eater—19% at 4-6-months-of-age up to 50% at 19-24 months of age. For children 
between the ages of two and five, studies report the percentage of perceived picky eaters to be a 
little less, approximately 8-36%, with a decreasing prevalence of picky eating being reported as 
children move into middle childhood (Dubois and others, 2007; Gilmore, 2006; Wright and 
others, 2007; Carruth and others, 1998). The predominant gender of a picky eater has not been 
confirmed. In the same FITS 2002, the perception of picky eating was not constrained to any 
gender across any of the age groups (Carruth and others, 2004). Similarly, Jacobi and others 
(2003) reported no significant difference in the gender of perceived picky eaters. On the other 
hand, Marchi and Cohen (1990), reported girls being considered significantly pickier than boys 
in all age groups evaluated. In terms of socio-economic factors, the FITS Study showed 
pickiness to be perceived across household incomes with no significant difference (Carruth and 
others, 2004), yet Dubois and others (2007) did find that families with ―income insufficiency 
were more likely to report problematic feeding‖ (including picky eating). More studies 
investigating gender and socio-economic influences on picky eating are needed.  
 
Associated Behaviors with Picky Eating 
 Several common behaviors have been reported to be associated with picky eating. These 
include: having low dietary variety, consuming less of or avoiding particular food categories (i.e. 
fruits and vegetables), not willing to try new foods (food neophobia),  rejecting previously 
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accepted foods, having a longer feeding time, and exhibiting strong preferences for certain foods, 
presentations, and preparation. (Nicklaus and others, 2005; Coulthard and Blissett, 2009; Jacobi 
and others, 2008; Dovey and others, 2008; Carruth, 2004; Galloway and others, 2003 and 2005). 
Food neophobia is probably the most associated construct with picky eating, and, for parents, 
these two concepts are sometimes even synonymous with one another. Yet, in research, it is 
important to note that food neophobia is ―behaviorally and theoretically distinct‖ from picky 
eating (Galloway and others, 2005; Dovey and others, 2008). Also, it is important to mention 
that many of these correlated constructs of picky eating are determined by subjective parental 
reports. Few studies have provided objective observational or behavioral validation of these 
traits, relying instead on surveys, and consumption data from food recalls or food diaries.  
 In addition to these behaviors, parents sometimes associate their child‘s strong negative 
physical reaction to food like gagging or feeling nauseated to particular smells as also being an 
indicator of picky eating. From a research perspective, though, these types of reactions are 
sometimes considered to be completely separate sensory specific constructs different from picky 
eating. For example the overreaction, withdrawal or avoidance to a particular food texture or 
smell may be classified as ―food tactile defensiveness‖ or ―sensory-avoiding‖ (Smith and others, 
2005; Thompson and others, 2010). Smith and others (2005) showed that tactile defensive 
children exhibited picky-eater characteristics. Because of this, the authors determined that tactile 
defensiveness is under-diagnosed and should be screened for in children considered picky eaters. 
Although more research is needed on the relationship between picky eating and tactile 
defensiveness/sensory aversions, Dovey and others (2008) hypothesized that this extreme 
behavior could be used to help differentiate between ―clinical‖ and ―latent‖ levels of picky 
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eating. Thus, picky eating may not be a single profile, but may be a spectrum of behavioral 
problems that require different interventions and attention.  
 
Effects of Picky Eating 
 Several studies have investigated the effects of picky eating on dietary variety, nutrient 
intake, and overall growth and development. In a study by Carruth and others (1998), toddlers 
who were perceived to be picky eaters were shown to have lower dietary diversity but to still 
meet the energy requirements and growth standards for children 24- 36 months. Similar results 
were found in the 2002 FITS study as well. Although picky eaters from this study were meeting 
energy and nutrient intakes, the intake of food groups like vegetables and meats was ―marginal‖ 
(Carruth and others, 2004). A picky eater‘s avoidance of food groups like vegetables was 
common in many studies and was seen as problematic since vegetables are an integral part of a 
balanced diet. This avoidance of vegetables is also thought to contribute to the low intakes of 
fiber, vitamin E, vitamin C, and folate that have been seen in those children perceived as picky 
eaters (Dovey and others, 2008). While Wright and others (2007) demonstrated that being 
―faddy‖ or picky was weakly associated with Body Mass Index (BMI) with no significant 
differences in the overall growth of picky eaters, Ekstein and others (2010) reported that picky 
eating was significantly associated with being underweight particularly for ages 36 months or 
younger. A lower BMI and risk for being underweight later in childhood was also related to 
picky eating in a longitudinal study of preschool children (Dubois and others, 2007). Although 
further research is needed to determine the severity at which picky eating may affect nutritional 
status, authors conclude that increased dietary diversity should be promoted for all children 
particularly for those perceived as picky eaters. 
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2.6 Methods in Picky Eating Research 
 Beyond capturing basic demographic information of participants, Body Mass Index 
(BMI) is a common anthropometric measure for a physical comparison between Picky and Non-
Picky Eaters. (Wright and others, 2007; Ekstein and others, 2010; Dubois and others, 2007; 
Jacobi and others, 2008). Other methods of comparison include measuring average food intake 
patterns (either in the laboratory or at home). For example, Jacobi and others (2003), monitored 
135 children for the first 5.5 years of life, and measured sucking patterns at infancy (recording 
number of sucks, rate of sucking, sucking time, etc) and measured consumption behavior at 3.5 
and 5.5 years during a laboratory lunch buffet (recording total bites, bite rate, number of sips, 
and active eating time as well as calculating caloric and nutrient intake based on the weight of 
food consumed). In addition to a laboratory meal, participants in this study also participated in 
standardized home feedings where the number, types, and weight of food eaten were measured. 
Of all the research, to our knowledge, this is the only study with standardized home feedings. 
Other methods to measure and compared food intake and variety include 24-hour food recalls, 2 
or 3-day food records and food frequency or food preference questionnaires, although the latter 
provides more general data as compared to the first two approaches (Carruth and others, 1998 
and 2004; Jacobi and others, 2003; Galloway and others, 2003 and 2005).  
 In addition to looking at the physical profile and consumption data of picky and non-
picky eaters, researchers often investigate childhood mealtime behaviors through parentally 
reported questionnaires (either completed through interviews or written). Although some 
researchers develop their own questionnaires, the Standford Feeding Questionnaire, Child 
Feeding Questionnaire, Three-factor Eating Questionnaire, Food Neophobia Scale, and 
Children‘s Eating Behavior Questionnaire (to name a few) have been used or adapted to 
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investigate children‘s eating habits in relation to pickiness (Carruth and others 1998, 2000; 
Gilmore, 2006; Galloway and others, 2003 and 2005; Dubois and others, 2007; Skinner and 
others, 2002; Wright and others, 2007). These questionnaires often use parental perceptions of 
their child‘s eating behavior to make inferences about correlates of picky eating. It is interesting 
to note, too, that some of the validated questionnaires like the Child Feeding Questionnaire were 
primarily developed to focus on children‘s eating habits in relation to obesity (Birch and others, 
2001); applying the questionnaire in other studies in relation to pickiness seems to be a 
secondary use.  
 
2.7 Limitations of the Picky Eating Research 
 Although the research has determined common trends and behaviors associated with 
picky eating, it is recognized that no operational definition of picky eating exists, subsequently 
limiting the ability for researchers to consistently classify, measure and quantify the picky eating 
construct (Dovey and others, 2008; Galloway and others, 2003; Carruth and others, 1998; Dubois 
and others, 2007). Not having a consistent definition could also account for the variable results 
found in research comparing perceived picky eaters versus non-picky eaters. To compensate for 
the lack of a validated definition of picky eating, studies attempt to determine picky eater status 
of their subjects by using many different constraints and requirements.  
 For example, Nicholls and others (2001) differentiated a priori limited quantity (calorie 
intake) and limited range (numbers of food) from ―selective or faddy [picky]‖ eating, which was 
defined as only ―the extreme selectivity in preferred foods‖. Post hoc, the authors proposed 
selective eating to be characterized by: 1) ― a range of 10 foods or fewer; 2) ―a normal range of 
foods for age has never been eaten‖; 3) ―persistence over the age of 7, or developmental 
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equivalent‖ 4) ―avoidance or refusal of new foods‖; and 5) ―no physical illness sufficient to 
account for food avoidance‖.  Chatoor and others (2004) classified picky eater toddlers by two 
constraints: 1) ―persistent refusal (for at least 1 month) to eat all types of food or certain types of 
food to cause concern to the parents‖ and 2) ―no evidence of growth deficiency‖. Using a 5-point 
likert-type scale (disagree to agree), Galloway and others (2003 and 2005) classified picky eaters 
by a high mean score for three ―pickiness‖ items in the Child Feeding Questionnaire (CFQ), 
which were answered by the parents: 1) ―My child‘s diet consists of only a few foods‖; 2) ―My 
child is unwilling to eat many of the foods that our family eats at mealtimes‖; 3) ―My child is 
fussy or picky about what she eats‖. Other studies, including the 2004 FITS Study, have only 
asked the caretaker to answer the question: ―Is your child a picky eater?‖ (with response options 
being: ―Never to Always‖ or ―Yes, No, Don‘t Know‖ (Carruth and others, 2004; Jacobi and 
others, 2008). In this case, parents are not given any definition of picky eating, so the research 
relies solely on the parental perceptions of picky eating behavior. 
  Beyond having multiple ways to classify picky eating, it should be noted that the 
questionnaires used in many of these studies were originally designed to investigate childhood 
obesity or other aspects of mealtime behavior with picky eating being a secondary objective of 
the questionnaire. Also the parental perceptions of a child‘s eating behavior, which is used as the 
backbone for many of these questionnaires, can be extremely varied. Lastly, behavioral 
validations provided in some of these studies were either conducted in a laboratory environment 
or relied upon 24-hr recalls, food diaries, or food frequency questionnaires. Only one study, to 
our knowledge, has actually provided pre-determined food to be eaten and evaluated in a natural 
home environment (Jacobi, 2003). Even in this particular study, the home-meals were only a 
measure of dietary variety, not necessarily a method to evaluate the entire mealtime experience 
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or parent-child reactions to the food in terms of liking. Because of these study limitations, there 
is still no validated assessment that specifically measures and quantifies the picky eating 
construct alone. There is a need to explore methods that can holistically assess what people 
believe about the ―idea‖ of picky eating and empirically determine what parents with perceived 
picky eater children experience at mealtime. To fulfill this need, we used a conjoint analysis 
coupled with multiple correspondence analysis of surveys and in-home mealtime assessments in 
the current research as a novel approach to investigating parent‘s perceptions of picky eating and 
children‘s mealtime behavior. 
 
2.8 Alternative Methods and Analysis in Picky Eating Research 
Conjoint Analysis 
 Conjoint analysis is a trade-off analysis tool that assesses independent attribute 
preference and the attribute affect on a broader product concept or service (Sethuraman and 
others, 2005). Concepts in conjoint analysis are comprised of several independent variables or 
elements (i.e. product characteristics), and these groups of elements are rated ―jointly‖ rather 
than independently (Moskowitz and others, 2006). The experimental design and mathematical 
analysis allow decomposition of the concept ratings to objectively determine the importance or 
―part-worth‖ of each individual characteristic in the concept (Gofman and Moskowitz, 2009; 
Sattler and Hensel-Borner, 2007; Green and others, 2001). Along with determining attribute 
importance and trade-offs, conjoint analysis can also be used to identify market segments and 
areas of product positioning (Green and Krieger, 1991).  
 First introduced in marketing by Green and Rao (1971), conjoint analysis has taken many 
forms and has been applied in numerous industries (consumer goods, industrial goods, and 
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financial sectors) for new product design, design of housing alternatives, travel behavior, 
purchase initiatives, planning of health care organizations, and public policy to name a few 
(Green and Srinivasan, 1990; McCullough  and Best, 1979). With the increased use of conjoint 
analysis, the experimental design is an area of continued advancement and research, but four 
methods of data collection are still commonly used (Gofman and Moskowitz, 2009). These 
include: 1) full profile (rating several complete concepts with multiple elements in each); 2) self-
explicated (rate categories and elements separately); 3) hybrids (combination of full profile and 
self-explicated), and 4) adaptive conjoint (self-explicated combined with ―paired comparisons of 
partial concepts‖) (Agarwal and Green, 1991; Green and others, 2001). In the past, these forms 
of data collection were conducted using ―pencil and paper‖ and profile cards, but with the 
advancement of computers, internet-based conjoint analysis is being used more frequently 
(Sethuraman and others, 2005). This method of testing was found to be reliable and valid as 
compared to paper-based conjoint analysis, and allows more flexibility in design and 
presentation (Sethuraman and others, 2005). 
 Because of its experimental design, conjoint analysis has the advantage of being able to 
identify market segments either a priori or post-hoc. In a priori segmentation, researchers 
presume demographic grouping of participants and analyze the data based on the preconceived 
segments (Green and Krieger, 1991; Green and others, 2001). Post-hoc segmentation is based on 
the data after the study is completed (Green and Krieger, 1991; Green and others, 2001). For 
conjoint analysis, the post-hoc segmentation is a cluster-analysis-based design (Green and 
Srinivasan, 1978; Green and others, 2001). Using segmentation, one is able to find homogeneous 
groups within a heterogeneous population. With conjoint analysis, segments are created with 
attribute and element ratings at the individual level, which gives insight to how products and 
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services could be specifically ―tailored‖ for these groups of individuals (Green and Srinivasan, 
1978). 
 The theoretical framework of conjoint analysis and its efficient execution through the 
internet make this method one of the most popular and widely-used trade-off analysis tools 
(Green and others, 2001; Wittink and others, 1994; Moskowitz and others, 2006). According to 
Moskowitz and others (2006), conjoint analysis can provide insight into how people think about 
the ―stimuli in the world around them‖—a ―new science‖ that he coins ―mind-genomics‖. 
Because of this, conjoint analysis has great potential to be applied effectively to more abstract 
stimuli like personality characteristics or behaviors or, more specifically, perceptions of picky 
eating, which we investigate in this study.  
 
Multiple Correspondence Analysis 
 The questionnaires or surveys used in picky eating research generally use measures with 
response options on a categorical scale (ex. ―Yes‖ , ―No‖ , ―Maybe‖) or a 5- or 7-pt Likert scales 
(ex. ―Never, Rarely, Sometimes, Often, Always‖). For the categorical data, like gender or Yes / 
No responses, Chi-square analysis or another non-parametric equivalent analysis is conducted as 
to be expected (Wright and others, 2007; Galloway and others, 2005). For the data from the 
Likert-scales, Analysis of Variance (ANOVA) or factor analysis like Principal Component 
Analysis is usually applied (Gilmore, 2006; Galloway and others, 2009; Jacobi and others, 2003 
and 3008). Although these are common approaches to Likert data, it is also an area of continued 
criticism for a couple of reason: 1) the integers assigned to the responses of Likert-scales assume 
equal distance between category responses even when that distance may not actually be realistic 
of the difference between the categories; 2) parametric data analysis require response variables to 
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be normally distributed (given the potential discrepancies between the ordered responses, this 
assumption is not usually met) (Wu, 2007). To overcome these limitations in analysis of Likert-
data, there are ―analogous‖ non-parametric multivariate techniques that summarize and plot 
interrelationships of discrete variables without assuming any normal distribution of the data. To 
our knowledge, no such analysis and visual plotting has been applied to data collected in 
previous picky eating studies (Niitsuma and Okada, 2005; Bourdieu, 2005; McEwan and 
Schlich, 1991). Multiple Correspondence Analysis (MCA) was applied post-hoc to the survey 
data collected in this study as exploratory data mining. It was thought that MCA could be used to 
visually profile the attribute relationships of a picky eater by simultaneously considering all the 
significant behaviors of the Mealtime Assessment Survey and In-Home Product Evaluations.  
 
2.9 Concluding Remarks 
  The development of a child‘s food preference is very complex, which is being shaped by 
innate predispositions and environmental influences. As children transition to adult food, they 
are met with new food experiences that elicit very different reactions from child to child. At this 
time, children are met with mealtime barriers, and many parents report an increased perception 
of pickiness in their child.  
Although picky eating is a familiar concept widely explored in developed countries, 
research is limited by the lack of an operational definition and subsequent inconsistencies in how 
Picky and Non-Picky Eaters are dichotomized. A gold standard for determining a child‘s picky 
eater status is needed to provide a consistent foundation of diagnosis for future research, 
clinicians, and parents. This study proposed a holistic approach to assess picky eating status by 
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trying to find similarities and differences between the perceptions and the actual behaviors of 
picky eating.  
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CHAPTER 3  
PARENTAL INSIGHTS ON CHILDHOOD PICKY EATING –  
A FOCUS GROUP RESEARCH 
 
3.1 Abstract 
 Picky eating is a common mealtime struggle reported by parents with children of all ages, 
but few studies have taken an in-depth focus group approach to probe parents‘ perceptions, 
expectations, and reactions of picky eater children. A focus group study was conducted to 
investigate parental attitudes toward family mealtime with a picky eater and to determine the 
precursors that led the parents to consider a child a picky eater. In addition to this, the focus 
group results helped develop the categories and elements that would be applied in a subsequent 
quantitative Conjoint Analysis study on picky eater concept.  Three independent parental focus 
groups (n=19) were conducted with each group consisting of 6-7 parents of picky or non-picky 
eater children. Although all of the parents had experiences with picky eating, overall participants 
had varied perceptions of picky eating, multiple definitions of a picky eater, and different 
descriptions of the specific behaviors and food preferences/avoidances that a picky eater 
exhibits. Given this, the focus groups did confirm some of the common assumptions about picky 
eating but also resulted in unique qualitative insights not always captured by surveys or 
questionnaires on eating behavior.  
 
Keywords: focus group, picky eating, parental perception 
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3.2 Introduction 
 While toddlers make the transition to table food by 12 months of age, many parents 
report changes in their child‘s food preferences and behaviors at mealtime. Children may begin 
to assert their independence by vocalizing what foods they like or dislike, to shy away from 
foods that seem unfamiliar, to refuse foods that were previously liked or to cautiously explore 
different textures and tastes (Cathey and Gaylord, 2004, Wright and others, 2007). Because of 
this, parents may also find themselves negotiating or struggling more with their child at 
mealtime, which results in many parents deeming their child to be a picky or selective eater 
(Wright and others, 2007; Cathey and Gaylord, 2004).    
 This transition to picky eating is not uncommon. In the 2002 Feeding Infants and 
Toddlers Study of over 3,000 children, Carruth and others (2004) reported that the prevalence of 
parents perceiving their children to be picky eaters reached up to 50% at 19-24 months of age. In 
addition, this increase in picky eating was not constrained to any particular demographic being 
asserted across gender, ethnicity, and household income (Carruth and others, 2004). For children 
between the ages of two and five, studies report the percentage of perceived picky eaters to be a 
little less, approximately 8-36% (Dubois and others, 2007; Gilmore, 2006; Wright and others, 
2007; Carruth and others, 1998) To classify a child as a picky eater in these studies as well as in 
the majority of research on picky eating, researchers did not provide the caretakers with a 
definition of picky eating, but rather allowed the caretakers to use their own perception of picky 
eating to classify their child. Although this is common practice, it is also a potential limitation of 
the research as each parent may have a different interpretation of the concept of picky eating 
(Carruth, 2004) 
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 Because the term ―picky eater‖ can be quite subjective and seems to be an umbrella term 
encompassing many different perceptions, there is currently no validated, operational definition 
of ―picky eating‖ that can be applied consistently throughout research (Jacobi and others, 2003). 
Although caretakers and researchers lack a definition to reference, a brief list of common 
perceptions of picky eating are consistently documented— unwilling to try new foods (food 
neophobia), limiting intake of type and number of foods, having strong preference for a select 
group of food items, and having low dietary variety (Jacobi and others, 2008; Dovey and others, 
2008; Carruth and others, 2004). These key phrases seem to reflect food-related choices of a 
picky eater, but they do not necessarily capture other non-food related precepts of a picky eater 
or the motivations behind these choices. In addition to this, these common picky eater descriptors 
have been primarily derived from quantitative parental surveys or free response questionnaires. 
There have been few qualitative studies that probe the reasons why parents consider certain 
behaviors or characteristics of children as markers of picky eating.   
 To provide a more in-depth qualitative approach to how parents perceive picky eating in 
children and to guide the category and element development for a subsequent evaluation on 
picky eater concept through conjoint analysis, a series of focus groups were conducted with 
parents of perceived picky and non-picky eater children. The main objectives of this study were 
to 1) investigate parental attitudes toward picky eating and family mealtime with a picky eater; 
2) determine what particular behaviors, if any, that a picky eater may exhibit before or during 
mealtime; and 3) develop categories and elements of picky eater characteristics that could be 
applied in a novel conjoint analysis study.  
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3.3 Materials and Methods 
Subjects 
 The study was approved by the Institutional Review Board at the University of Illinois. 
Participants for the focus group were recruited from the Champaign-Urbana, Illinois area 
through university email listservs and flyers. Three focus groups were conducted with 6, 7, and 6 
participants in each group, respectively. The groups consisted of 14 females and 5 males with 5 
of the participants in the 26-35 age group, 8 in the 36-45 age group, and 6 participants in the 36-
45 age group. All participants had children, and only one of the 19 participants reported having 
no children with picky eating habits. Although children were not present during the focus group, 
the ages of children who were considered picky eaters by their participant parents ranged from 
18 months to 21 years old, with only 6 of the 21 reported picky eater children being female.  
 
Procedure 
 Each focus group was led by the same moderator, and had two note takers present in the 
focus group room. The moderator had previous experience in leading focus groups and had met 
with the project coordinator prior to study to become familiar with the focus group topic and 
aims. For each focus group, the moderator followed the same discussion guideline (Fig. 1) which 
was developed based on recommendations from Lawless and Heymann (1999).  
 Before beginning the focus group, participants completed a consent form approved by the 
University of Illinois Institutional Review Board and were informed that the focus group session 
would be recorded with audio and video aids. The moderator began the focus group by 
introducing herself and stating general group ground rules – respecting others opinions, no right 
or wrong answers, only one person speaking at a time, freedom to participate or cease 
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participation, etc. Following this introduction, the participants were encouraged to become 
acquainted with one another and start thinking about the topic of interest by stating their name 
and briefly describing family mealtimes. This warm-up exercise was used so that the participants 
could become more comfortable with the environment to then be willing to actively participate in 
the subsequent discussions on picky eating (Greenbaum, T.L., 1998). After the warm-up phase, 
the moderator probed participants on questions regarding their attitudes, beliefs and concerns 
about picky eating. At the end of each focus group session, participants completed an anonymous 
demographic questionnaire and were given a $15 gift card compensation. 
 
Data Analysis 
 A transcript for each focus group session was created using the audio, video, and written 
notes. Responses for each question were evaluated by multiple reviewers, and the parental 
comments were compared across the three focus group sessions. From these broad comparisons, 
phrases or ideas that were reiterated through the focus groups revealed common themes in the 
data. These themes were given a descriptive category name. Then, the parental comments were 
reviewed again, and any phrases, concepts or keywords that related to a particular theme(s) were 
coded with the appropriate name. This coding process helped verify the presence of central 
themes and identify themes that may have been missed in earlier examinations of the data. In 
addition, the coding process initiated the formation of categories and elements that would be 
applied in a later Conjoint Analysis.   
 
3.4 Results and Discussion 
 Although the focus group aimed to gather thoughts surrounding picky eater children in 
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 general, it was apparent from the opening warm-up question that parents were very aware and 
had strong beliefs on picky eating habits particularly in their own children. Several parents 
reported having children of multiple ages, who they considered to be picky eaters, as well as 
several parents reported having a mixture of picky and non-picky children in the household. 
When parents answered questions about general habits, behaviors and preferences of picky 
eaters, their responses were significantly influenced by their personal experiences with their 
children. For example, when talking about mealtimes (Question 2.1, Fig.1), parents agreed that 
dinner time was the most challenging meal of the day, as this was the time that families tried to 
sit and eat together. In addition to this, dinner time was seen as an opportunity to try and 
incorporate ―different‖ foods as opposed to the ―simple, routine‖ foods of breakfast and lunch. 
Parents used these dinner time experiences as a model when answering subsequent questions on 
picky eating. Overall, participants had varied perceptions of picky eating, multiple definitions of 
a picky eater, and different descriptions of the specific behaviors and food preferences or 
avoidances that a picky eater exhibits.  
 
Parents Definition of a Picky Eater 
 Although not specifically asked about until later in the focus group session  
(Question 3.2.a, Fig. 1), the following section will summarize the personal definitions of picky 
eating that each parent provided. It was important to understand these first so that all other 
responses could be interpreted in context of these definitions.  
 Based on their experiences either with their child or other children they had observed, 
every participant had a very distinct idea of what defined a picky eater. Even though there were 
differences among the parents, common phrases continually emerged from the responses. The 
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top two characteristics parents used to describe a picky eater child were: (1) unwilling to try new 
things (food neophobia) and (2) limited type and number of food preferences. These two 
descriptors have been associated with picky eating and problem feeding in numerous studies 
(Gilmore, 2006; Carruth and others, 1998; Carruth and others, 2000; Jacobi and others, 2003; 
Nicholls and others, 2001; Lewinshon and others, 2005).  In addition to these, parents also 
defined picky eating as ―requiring particular food preparation and food presentation‖, which has 
been reported by Jacobi and others (2003) as well; ―simply being uninterested and unfocused in 
the mealtime and eating process‖; or actively avoiding mealtime or eating all together. When 
probed about a non-picky eater, parents unanimously agreed that a non-picky eater, first and 
foremost, was willing to try new foods, but was also someone who ―enjoyed eating‖, ―lacked 
hesitation about eating‖, and was ―non-confrontational and cooperative about the whole 
mealtime process‖. It is hard to confirm whether these contrasting characteristics are consistent 
with a ―non-picky eater‖ or a ―healthy, normally developing child‖, as research on this is limited 
(Lewinsohn and others, 2005).  
 Lastly, although not specifically stated when parents were asked about their definition of 
a picky eater, parents frequently mentioned throughout the focus groups that picky eaters have 
extreme hypersensitivity and negative reactions to sensory properties of foods particularly 
texture and aroma.  Chatoor (2009) reported that this aversion is commonly considered a part of 
picky eating but advised that it should rather be a defining trait in a more serious eating 
disorder—―Sensory Food Aversion‖.  Several others studies have tried to determine the extent to 
which picky eating should be considered an eating disorder, sensory processing issue, or a pre-
cursor to other developmental problems, yet there have been conflicting results on how to 
classify picky eating and its impact (Jacobi and others 2008; Thompson and others, 2009; Wright  
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and others, 2007; Nicholls and others, 2001). 
 Overall, a picky eater was never profiled by only one trait, but instead was always 
described as a combination of characteristics.  Because of this, it is very clear that picky eating 
does not have a concise or consistent definition, but instead may be an ―umbrella‖ term for a 
spectrum of characteristics or behavior issues perceived by a caretaker or researcher (Jacobi and 
others, 2008).  
  
Specific Behaviors and Preferences of a Picky Eater 
Mealtime Behaviors 
Like the definition of a picky eater, specific mealtime behaviors of a picky eater were not 
to be probed until the end of the discussion (Question 3.3.d.1). Yet, parents continuously talked 
about behavioral examples of their child or other children during the entirety of the focus group. 
These behaviors were threaded into the participants‘ definitions of a picky eater and could be 
separated into two categories – ―before mealtime behaviors‖ or ―during mealtime behaviors.‖  
 
Before Mealtime Behaviors 
 Several parents thought that picky eating behaviors presented themselves even before the 
child sat at the table for a meal. Participants talked about how some picky eaters just ―seemed to 
have no general interest in food or eating.‖ These children or even older picky eaters did not 
necessarily go out of their way to avoid mealtime, but they would go for long periods of time 
without thinking about eating or saying ―I‘m hungry.‖ A couple of parents mentioned having to 
closely monitor their picky eaters who exhibited these tendencies because, if left unattended, the 
child would ―wait until near fainting before wanting to eat.‖ In more than one focus group 
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 session, a parent coined these picky eaters as ―eat to live, rather than live to eat‖ personalities.   
 Participants also discussed picky eaters who actively avoided mealtime. Picky eater 
children who avoided mealtime tended to show signs of very strong anxiety or nervousness 
before the meal and may put up a fight and bluntly refuse to come to the table when it was time 
to eat. These children would also try and avoid coming to the table by finding something else to 
do away from the meal area like ―going to the bathroom for an extended period of time.‖  These 
picky eaters did want to participate in meal preparation or table setting, but may continuously go 
in and out of the kitchen and question the parents about the food being prepared. They were 
described as being very concerned about the meal that would be served, and if they did not like 
the menu, they would run away and not come to the table when the meal was ready. In general, 
these before mealtime behaviors are rarely, if ever, documented in literature as being a part of 
picky eating, but they seemed to be important traits of picky eating that the parents of our focus 
group experienced.  
 
During Mealtime Behaviors 
 Parents agreed that many of the uninterested and avoidance ―before mealtime behaviors‖ 
carried over into mealtime when the child was seated at the table. Some picky eater children 
were described as being disengaged or uninvolved while sitting at the table. For example, the 
picky eater would not participate in conversation with the family, would ―completely shut down 
or zone out‖, would be unfocused, or would push food around their plate without eating much. 
Other picky eater children were described as avoiding eating by always having something better 
to do (i.e. talking through whole meal, being the mealtime entertainment or leaving the table 
repeatedly during the meal). Because of the uninterested and avoidance behaviors at mealtime, 
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these types of picky eaters were also described as taking an excessive amount of time to finish a 
meal, which has also been reported as a marker of picky eating by Jacobi and colleagues (2008). 
 Along with these, parents also agreed some picky eating behaviors were only exhibited 
once food was presented on the plate. For example, many of the participants mentioned picky 
eaters being very cautious and suspicious of food (particularly novel items), having the tendency 
to carefully inspect the majority of food presented on the plate, and eventually rejecting the 
majority of new foods served (food neophobia). Cathey and Gaylord (2004) and Dovey and 
others (2008), discussed this apprehension of food as having ancestry roots as an innate survival 
mechanism to avoid ingesting harmful, poisonous food. Given this instinctual reaction, it would 
be reasonable to assume that the majority of young children would take the same approach to 
novel foods, yet this food neophobic tendency seems to be more prevalent in picky eaters as 
compared to non-picky eaters who were deemed in our focus group as more ―adventurous‖ in the 
foods they would try.  
 Another food-dependent scenario that several parents discussed was picky eaters who 
exhibit a very strong physical response such as crying, cringing, or gagging at the table when 
they were presented a food with a particular taste, texture, aroma, appearance, etc. Again, for 
some researchers, a physical reaction such as gagging would be considered a sign of a more 
serious ―sensory food aversion‖ condition, and although parents acknowledged the possibility of 
this, they still felt these negative reactions were behaviors that a picky eater would exhibit.   
 
Food Preferences 
 Along with mealtime behaviors of picky eaters, parents also discussed the food 
preferences and avoidances of picky eaters (Question 3.3.a-d., Fig. 1). This topic had very 
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interesting responses as participants described different general mealtime preferences in regards 
to food groups and new foods that they thought a picky eater avoids. Participants also came up 
with a list of foods and sensory properties that they thought most affected a picky eaters‘ food 
preference.  
 
General Mealtime Preferences 
 Although there was a strong consensus in accordance with many other studies that a 
picky eater will not try new foods, participants had differing opinions on other characteristics 
that describe a picky eaters‘ preference. For example, some parents reported that a picky eater 
lacked variety in the diet by preferring foods predominantly from one food group (i.e. only wants 
to eat breads or only wants to eat fruit) or even from one color (i.e. only wanting to eat ―white 
foods‖ like bread, sugar and pancakes). Other participants reported that there are picky eaters 
who will eat food from each of the food groups, but that the number of items from each group 
was limited (i.e. only eats cereal / waffles from the bread group, only chicken nuggets from the 
meat group, and only bananas / grapes from the fruit group, etc.).   
 There was also a strong agreement that some picky eaters have very specific expectations 
to food presentation. Picky eaters were described as not eating the food on the plate if the foods 
on the plate were touching one another; if the food on the plate was served in the wrong dish or 
with the wrong feeding utensil; or if the food itself just ―did not look right.‖ Similar to this, many 
parents described a picky eater who would not eat foods that are mixed or that have complex 
ingredients (i.e. soups, casseroles, spaghetti). Parents thought that these foods in particular may 
be too overwhelming for picky eater children to comprehend or that the food combination may 
be a sensory overload. Regardless of the particular preference, all parents agreed that a picky 
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eater child was more rigid, limited and less adventurous in their food selection as compared to a 
non-picky eater.  
  
Food Sensory Dependent Preferences 
 As participants discussed specific foods they thought were either highly accepted or 
highly avoided by a picky eater, trends emerged across certain food categories and with certain 
sensory properties. Participants agreed that carbohydrates, in particular bread, were at the top of 
the list of foods most readily eaten by a picky eater. Other foods included: crackers, chips, 
pretzels, peanut butter, milk, juice, desserts or sweet foods, fruits (particularly citrus and 
bananas), chicken nuggets, French fries, and hot dogs. In a quantitative assessment of food 
preferences of 28-36 month olds, Skinner and colleagues (1998) found a similar list of foods to 
be preferred the most. When probed about the properties of these foods that make them well-
accepted, participants responded that picky eaters tend to prefer: (1) textures that are hard, dry 
and crunchy (i.e. raw vegetables, chips, etc), (2) foods that are either sweet or salty but are 
otherwise quite bland and with no significant amount of other flavors, (3) foods that were pureed 
or smooth with no detectable particulates, and (4) foods with a particular appearance or color 
(i.e. ―white foods‖).   
 On the other hand, there were some foods that seemed to be rarely or never eaten by 
picky eaters. These foods included—majority of vegetables, meats, fish, eggs, and sauces—
which were also found to be non-preferred in Skinner and colleagues study (1998). Sensory 
properties like sour or bitter taste, strong aroma, and mushy or slippery texture were described as 
being avoided by the majority of picky eaters. Again, it is hard to determine whether this 
rejection of particular tastes and textures by a picky eater is based on personal preference or 
50 
 
potential sensory integration issues. Overall, many participants felt like the picky eaters‘ reaction 
to a certain food was not always taste dependent but was more complex being heavily 
determined by the texture of the food product and to some extent the appearance and aroma.   
 
Perceptions of Picky Eating 
Origins of Picky Eating 
 When probed about why picky eating occurs, there was not a consensus from the 
participants on the origins of picky eating (Question 3.1.a, Fig. 1). However, parents tended to 
suggest that picky eating was most influenced by one or a combination of genetic, environmental 
or biological (hypersensitivities) factors.  Some parents felt that picky eaters who had eating 
habits common to the rest of the family must have had inherent food behaviors and preferences 
that were genetically passed down from either parents or other relatives. Other parents described 
picky eater children who they felt were most influenced by their environment. These children 
often mimicked the food preferences and mealtime behaviors of siblings and peers at daycare. 
One parent described a child who had a very strong preference for olives, which neither the 
mother nor the father ever liked, bought or ate. The child requested olives to be served for meals, 
so the parents concluded that since this food was never presented before, the preference could 
only have been learned outside the home and therefore not genetically influenced. Parents were 
not far off on their assumptions of genetic and environmental influences on picky eating as 
―unwilling to try new foods or food neophobia‖ has been linked to heredity and personality traits, 
while ―limited variety‖ has been associated with environmental influences like exposure and 
parental modeling (Wardle and Cooke, 2008; Coulthard and Blissett, 2009). Lastly, some 
participants felt that picky eating was solely biological – a product of age or stage in life or a 
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consequence of having hypersensitivities to certain sensory stimuli. The roles of both childhood 
development and hypersensitivity have been reported to attribute to the perception of picky 
eating, but they do not completely explain why picky eating may occur (Chatoor, 2009; Cathey 
and Gaylord, 2004). Participants who contributed picky eating to a biological etiology also 
described these picky eaters as exhibiting irregular food patterns or behaviors while nursing or 
beginning baby food. Similarly, Jacobi and others (2003) found picky eater status in young 
children associated to a different sucking pattern of that child while feeding as an infant. Yet, just 
as research cannot pin point a single explanation for the existence of picky eating, the parents, 
particularly those who had non-picky eaters in the family as well, had a tough time 
understanding why their child was a picky eater.  
 
Effects of Picky Eating 
 After discussing origins of picky eating, participants were probed on how they thought 
picky eating affected the development of a person and if they thought picky eating could be 
solved (Question 3.1.b&c, Fig.1). Parents believed that picky eating could potentially have a 
negative effect on physical development (weight-for-age may be too high or too low) and 
nutritional status of a child. These concerns are valid as both Ekstein and others (2009) and 
Dubois and others (2007) found that picky eaters were at a higher risk for being underweight at a 
young age. It is important to note, however, that other studies have shown pickiness to be weakly 
associated with poor growth or nutrient intake (Wright and others, 2007; Carruth and others, 
2004). As a picky eater grows older, parents also sporadically expressed concerns that the picky 
eater could be affected mentally, emotionally and socially. Some parents talked about the 
continued anxiety a picky eater may feel when it is mealtime or even more so when the picky 
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eater may be attending a social event. To ease these potential pressures, parents talked about 
teaching their picky eater polite responses when a disliked food is served or considered packing a 
meal for the picky eater to take to the social function. Although parents did not know the extent 
to which picky eaters could be affected long-term by their eating habits, there was an overall 
consensus that picky eating did not come without consequences.  
 
Solutions to Picky Eating and Mealtime Strategies  
When asked about actually solving the picky eating phenomenon, participants did not see 
an easy or even possible solution. Some parents felt their child‘s eating habits were severe 
enough that intervention by a nutritionist was needed. Even after visiting the nutritionist, these 
parents did not feel the problem was solved and said they still felt concern for their children‘s 
eating habits. Parents agreed that a medical intervention was necessary for the most severe cases 
of picky eating, so they described multiple strategies they saw other people use or used 
themselves to ease mealtime frustrations. ―Negotiating with‖ or ―coaxing‖ the picky eater to eat 
were common strategies not only mentioned in this study, but also in the studies of Sanders and 
others (1993) and Gilmore (2006). Parents in our focus group described ―bargaining with‖ their 
child to eat something to avoid a consequence like being sent to bed right away or not getting 
dessert; or to eat something to get a reward like dessert or play time. To avoid a battle at 
dinnertime, other parents prepared a separate meal for the picky eater or planned family meals 
around the picky eaters‘ preferences. In a focus group by Reed (1996), parents described similar 
negotiation and ―short-order cook‖ tactics to get their child to eat.  More passive strategies 
included presenting foods that are disliked over and over again without ―making a big deal‖ 
about that food if the child did not want to eat it; not focusing on the picky eating issue at the 
53 
 
table by allowing the child to ―find something at the table‖ to eat; or just simply waiting and 
―hoping‖ for picky eater to grow out of the eating habits. Ultimately, parents in our focus group 
panels agreed, and were slightly frustrated, that no one strategy they applied could completely 
solve picky eating. Interestingly, all three panels thought that picky eating may be overcome only 
by a larger issue – hunger to the point of starvation.  
 
3.5 Conclusions 
 The results of the focus group demonstrate that picky eating is not defined or experienced 
in the same way by every parent. Parents believed that picky eating is not only defined by the 
food the child eats, but their overall behaviors and attitudes toward mealtime. Although the 
parents confirmed many correlated characteristics of picky eating that have previously been 
reported, they were able to provide unique detailed experiences and perceptions that may not 
always be captured by quantitative surveys or food diary assessments. The information from 
these focus groups provided broad categories of picky eating characteristics—before and during 
mealtime behaviors, general mealtime preferences, and sensory dependencies—that will be 
further refined to develop a subsequent Conjoint Analysis study that will aim to quantitatively 
define and segment how people perceive picky eaters. 
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3.7 Figures  
Figure 3.1 Discussion guideline for the focus group on parental insights of picky eating 
1. INTRODUCTION  
1.1. Moderator’s introduction 
a. General nature and purpose of a focus group 
b. Role of the moderator 
1.2. Ground rules 
a. State first name each time one speaks, confidentiality. 
b. Free to participate or not participate at any time. 
c. One person talking at a time. 
d. Respect others‘ opinions. 
1.3. Taping of the focus group 
 
2. WARM-UP:  ―To get everyone acquainted with one another and to get us all thinking about the  
topic of interest, please…‖  
2.1. State your first name.  
2.2. Briefly describe mealtimes for your family particularly any particular behaviors that you or your child 
exhibit.  
 
3. PROBING QUESTIONS 
3.1. Perception of picky eating  
a. Do you think picky eating is genetic? Influenced by environment? 
b. How do you think picky eating affects a person in terms of development?   
c. Do you believe there is a way to solve picky eating?  
1. If so, what intervention steps do you think could be taken to solve picky eating? 
2.  If not, what factors are hindering this? 
3.2. General picky eating definition  
a. Briefly, describe your definition of a picky eater. Feel free to give examples from your experiences  
3.3. Specific factors that characterize a picky eater  
a. New Foods 
1. Do you think a picky eater tries new foods and maybe likes or dislikes them? 
2. Or, do picky eaters reject any foods that are new to them? 
b. Types and number of foods  
1. What is the total number of foods (can be a range) that a picky eater might eat? How does this 
compare to a non-picky eater? Do you think a picky eater still eats a good variety of foods or is 
limited to certain categories of foods?  
2. For children transitioning to table food (2-3 years of age), do they tend to drink more milk or 
juice instead of eating solid food as compared to non-picky eaters? 
c. Sensory properties of foods avoided or eaten  
1. What physical characteristics of foods do picky eaters tend to avoid? (Please give examples of 
food items) 
2. What physical characteristics of foods do picky eaters tend to eat?  
d. Meal preparation and mealtime behaviors or tendencies 
1. Do picky eaters have unique mealtime behaviors different from non-picky eaters? 
2. Do picky eaters require special meal preparation? 
 
4.     CLOSE 
4.1   Before we wrap up, are there any other questions or comments regarding picky eating that you may have?     
Or any other physical, behavioral, psychological factors that influence picky eating that we may have missed? 
4.2  Thank you for your time. 
4.3   Distribute incentive. 
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CHAPTER 4  
DEFINING PERCEPTIONS OF PICKY EATER CHILDREN BY  
CONJOINT ANALYSIS 
 
4.1 Abstract 
 As toddlers transition to table food by 24 months-of-age, caretakers report that picky 
eating usually occurs around this developmental stage. Yet, in research, there still lacks an 
operational definition for the subjective term ―picky eater.‖  Researchers cite this lack of a 
definition as a major limitation to investigate picky eating because it is difficult to consistently 
and accurately classify, measure, and quantify the picky eating concept. Without a given 
definition of picky eating, it is difficult to truly understand a person‘s motivation for considering 
their child to be a picky eater. Thus, this study aims to apply conjoint analysis, a market research 
tool, in a novel approach to investigate peoples‘ perceptions of a picky eater child.  
 Four categories—―before mealtime behaviors‖, ―during mealtime behaviors‖, ―general 
mealtime preferences‖, and ―sensory dependent preferences‖—were developed based on findings 
from three parental focus group panels (n=6-7/group; ages 26-45) and a review of the literature.  
Five elements were associated with each category creating 30 picky eater concepts that were 
evaluated by the participants via an online program, Ideamap®. 
 Group data (n=359) showed that elements in the ―general mealtime preferences‖ category 
were the most predictive characteristics of a picky eater child (utility > 5), but elements from the 
―before mealtime behaviors‖ category were not (utility <0).  Based on a post-hoc cluster 
analysis, four segments—―The Sensory Dependent‖ (n=72), ―The General Perfectionists‖ 
(n=159), ―The Behavioral Responders‖ (n=54), and ―The Preferential Eaters‖ (n=74)—were 
revealed; these segments differentiated participants‘ motivations to deem a child as a picky eater.  
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Those in the ―Behavioral Responders‖ group would perceive action-oriented characteristics like 
―cringing or gagging at certain foods‖ as a marker of picky eating.  Yet, the ―Sensory 
Dependent‖ group may believe picky eating is determined by a child‘s preference/avoidance to 
sensory properties of food—color, taste and texture. With other qualitative and quantitative 
consumer data, results from this study can be a foundation for future research in picky eating.  
These results may provide guidance in developing: a consistent and validated definition of picky 
eating; a classification method differentiate different categories and degrees of picky eating; a 
method for objectively determining picky eater status; and ideas of alternative interventions for 
picky eating.  
 
Keywords: Conjoint Analysis, Picky Eating 
 
4.2 Introduction 
 Although these are common traits like ―inadequate variety of foods through rejection of 
foods that are familiar...consuming of an inadequate amount of food...and [having] food 
neophobia‖ are associated with picky eating, no operational definition of picky eating has been 
characterized. This limits the ability for researchers to consistently classify, measure and 
quantify the picky eating construct (Dovey and others, 2008; Galloway and others, 2003; Carruth 
and others, 1998; Dubois and others, 2007).  
 Across the literature, various behavior criteria are used to classify children as Picky or 
Non-Picky Eaters. Some researchers use parental responses to items from standardized 
questionnaires like the Child Feeding Questionnaire to determine the child‘s Picky Status 
(Galloway and others, 2003 and 2005). Others define picky eating a priori, like Nicholls and 
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others (2001) who defined picky eating as ―extreme selectivity in preferred foods‖. Lastly, other 
studies have not provided any definition of picky eating but rather let parents self-classify their 
child pickiness based on the question: ―Is your child a picky eater?‖ (Response options: ―Never 
to Always‖ or ―Yes, No, Don‘t Know‖) (Carruth and others, 2004; Jacobi and others, 2008).
 Because parental perceptions of their child‘s eating behavior can be so varied and 
classified so many different ways, there is a need to explore methods that can objectively assess 
people‘s perception (idea) of picky eating. From this, steps may be made to construct a valid 
definition of picky eating and to create consistent quantitative measures of picky eating in 
research. To fulfill this need, this study proposes to use conjoint analysis as a novel approach to 
investigating people‘s perceptions of picky eating.  
 Extensively used in marketing research and product development, conjoint analysis and is 
one of the most popular and widely-used trade-off analysis tools (Green and others, 2001; 
Wittink and others, 1994; Moskowitz and others, 2006a). The method is traditionally applied to 
gauge consumer‘s preference and purchase intent of a product concept (Green and others, 2001). 
By having consumers rate groups of several independent variables (i.e. product characteristics) 
jointly as a single concept, the method can ―decompose‖ the ratings to objectively determine the 
importance or ―part-worth‖ of each individual characteristic in the concept (Sattler and Hensel-
Borner, 2007; Green and others, 2001; (Moskowitz and others, 2006a). In addition to this, post-
hoc cluster-based methods can be applied to the ratings to determine market segmentation 
(Green and others, 2001). Because conjoint analysis can provide insight on how people think 
about the ―stimuli in the world around them‖ (Moskowitz and others, 2006a), it was 
hypothesized that the method could be applied effectively to more abstract stimuli like 
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personality characteristics or behaviors like the perceptions of picky eating that we investigated 
in this study.  
 The main objective of this study was to conduct a conjoint analysis to quantitatively 
assess the public‘s perceptions of picky eating. Specific objectives were to: 1) determine the 
most predictive elements that people use to describe a picky eater; 2) uncover population 
segments which have common perceptions of picky eating; and 3) determine possibility of using 
conjoint analysis to assess non-consumer good products.  
 
4.3 Materials and Methods 
Element and Category Selection 
 Following the focus groups described in Chapter 3, elements and categories were 
consolidated to eliminate redundancy resulting in a condensed 4 categories and 24 elements. To 
confirm this selection of categories and elements, a second informal focus group was conducted 
with 6 students and faculty of the University of Illinois Department of Food Science and Human 
Nutrition. Each participant was given a chart with the 4 categories and 24 strips of paper with the 
elements written on them. Participants placed each element into a category they thought fit best 
with that element and then prioritized the elements within each category from the most important 
to least important element in that category. Participants discussed each category in detail until 
they came to a consensus about category/element placement. Because of the complexity of the 
elements, it was decided that four categories and five elements were most appropriate for the 
Conjoint Analysis. The finalized categories and elements are listed in Table 4.1.  
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On-line Survey 
 The on-line Conjoint Analysis survey was conducted using the IdeaMap.Net® software  
(Moskowitz Jacobs, Inc, White Plains, NY). In this study, 4 × 5 experimental design was used (4 
categories and 5 elements). Respondents saw a total of 30 randomly presented concepts with one 
or no element from each category presented in every concept – a main effects design (Moskowitz 
and Silcher, 2006).  A screen shot of concept the screen can be found in Appendix A.  
 For each concept, the panelists were asked to rate how frequently each of the elements 
were used in combination to describe a picky eater child (4 years of age or younger). They rated 
this question on a 9-point scale with 1 = Not used frequently at all to 9 = Used extremely 
frequently. After evaluating the 30 concepts, participants were asked a series of demographic 
questions that probed their perceptions about a picky eater child‘s eating habits, demographic 
profile, and overall growth and development. A complete list of the demographic questions 
asked can be found in Appendix  B.  
 
Survey Participants 
 The study was approved by the Institutional Review Board at the University of Illinois. 
Panelists were recruited from the University of Illinois and Champaign-Urbana area through 
email announcements, flyers and word-of-mouth advertisement.  Interested participants were 
given a web link to the survey. The first page of the survey provided consent information and 
survey instructions (Appendix C). Participants were informed that their participation was 
voluntary and that they had the right to stop the survey at anytime. 
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 A total of 359 participants answered 56 questions (30 concept and 26 demographic), and 
the survey took approximately 30 minutes to complete (participants were notified of this in the 
consent form). The participant demographics can be found in Table 4.2. 
 
Statistical Analysis 
 The main effects experimental design, which ensures all elements are statistically 
independent from one another, allowed the data to be analyzed using an ordinary least squares 
(OLS) or dummy variable regression (Moskowitz and Silcher, 2006; Moskowitz and others, 
2006a). From this, an additive model for each respondent was created and estimated by the 
equation: 
  Y = k0 + k1 (Element 1) + k 2(Element 2) + k3 (Element 3) 
Y is the utility value of the concept, k0 is the additive constant and k1-k30 are the element utility 
values (Moskowitz and others, 2006b; Lee and others, 2007). The additive constant estimates the 
initial interest of the respondent on the topic of picky eating before seeing any element, and the 
utility values estimate the importance or frequency of use of that element to describe the concept 
of a picky eater child. According to Moskowitz and others (2005), a utility value less than zero 
means an ―element detracts from the strength of concept.‖  A more negative utility value means 
there is an increasingly strong detraction from overall interest in concept and this element should 
be avoided. In the case of this study, a negative element can be interpreted as that characteristic 
is not a strong representation of a picky eater child. Utility values between zero and five are quite 
neutral and only add minimal strength to concept. Elements with utility values greater than 6 are 
important to a concept with values above 10 signifying elements that perform very well and add 
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value to the concept (Gofman and Moskowitz, 2009). Any elements with utilities greater than 10 
are exceptional and should probably not be excluded from a concept.  
 The additive model was run twice resulting in two linear regression models (persuasion 
and interest) that could be used to determine ―level of interest‖ and measure interest/disinterest 
of respondents (Moskowitz and others, 2006b). Because the term ―interest‖ is operational and 
defined by the investigator, ―interest‖ in this particular study equates to frequency of using an 
element or elements to describe a picky eater child (Moskowitz and others, 2006a). 
 The persuasion model, which looks at the intensity of interest in an element, did not 
transform the data, but instead used the raw 1 to 9 ratings of the participants as the dependent 
variable. From this model, the consistency of the respondent data could be estimated by using the 
panelist coefficient of determination, R
2
. This value is a measure of the goodness of fit of the 
panelist to the empirical data (Moskowitz and others, 2006a). In addition to this, the persuasion 
model uses a hierarchical clustering for segmenting the respondents. 
 The interest model used a binary transformation which classified all raw scores 1 to 6 at 
―0‖ and all raw scores 7 to 9 at ―100‖. This type of transformation is common in market research 
and makes it easy to look at elements as having ―membership in an acceptor group‖ (Moskowitz 
and others, 2006a). 
  
4.4 Results and Discussion 
Correlation of Panelist Results 
 To determine panelist consistency or ―goodness of fit‖ of the panelist to their individual 
model, an R
2 
(coefficient of determination from persuasion model) value of 0.64 or higher was 
used as the cut-off criterion (Moskowitz and others, 2006a). Based on this, 91.1% of respondents 
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had an R
2
 value that was a good fit to the empirical data. Thirty-five of the total 359 participants 
had a correlation factor lower than 0.64 (Figure 4.1).  The number of respondents not performing 
consistently may be a result of the format of the survey. The elements provided to participants 
were very detailed, and with 30 concepts presented, the survey may have been fatiguing to some 
participants. Yet, the 91.1% of respondents correlating well to the model is higher than the 
typical 80% as reported by Moskowitz and others (2006a), so the data were deemed consistent 
and reliable for further evaluation.  
 
General Awareness of Picky Eating: Additive Constant 
 The additive constant (from the interest model) for the total panel (n=359) was 43.3 
which is considered a ―typical base interest‖ in picky eating.  When evaluating interest in a 
product concept through conjoint analysis, additive constants traditionally demonstrate how 
much ―work‖ the elements will have to do in driving the concept. For example, for constants 
lower than 30, participants have very little base interest in the product so the elements will have a 
greater chance to drive the interest in the concept (Gofman and Moskowitz, 2009). Compare this 
to a constant of greater than 60, which means participants are predisposed or extremely familiar 
with the product concept and because of this may not be as easily influenced by the elements 
added to the concepts. The typical interest level (constant: 41-60) in this study shows that 
participants have an initial idea of a picky eater and may be familiar with particular 
characteristics of picky eating prior to completing the survey. Yet, if elements are chosen 
appropriately, participants may reveal a more defined profile of a picky eater child.  
 The additive constants of different subgroups were also assessed. Between male and 
female, there was very little difference in their additive constants with each subgroup having a 
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typical base interest in picky eating (AC= 43.1 and 43.3 respectively). The focus group 
preceding this conjoint analysis (Chapter 3), as well as a focus group by Omar and others (2001) 
showed that both male and female caregivers express concerns for mealtime frustrations like 
picky eating. For participants aged 18-35 and over 66 years, the additive constants were between 
47.7 to 56.6 which were much higher than those participants who were between the ages of 46-
65 (constant: 18.1-23.5). In a brief from the CDC‘s National Center for Health Statistics, by 
2006, the average age for a women to have her first child was 25 (Mathews and others, 2009), so 
it would make sense that those participants within the 18-35 years age range may be having 
children who have picky eating habits. The high base interest in the 66 year and older subgroup 
may be a result of grandparent experiences with picky eating, but also could be due to the low 
―n‖ in that subgroup. Single and married participants had similar additive constants, but 
interestingly those participants with domestic partners had a much higher base interest in picky 
eating (AC= 56.1), but again this could be attributed to the low ―n‖ in that subgroup. Comparing 
across education levels, high school, college and advanced degree graduates trended to have 
higher additive constants than those in technical schools or with some college education. The 
constant for participants with high school diploma may be due to the small ―n‖ in that  particular 
subgroup, but the constant for those participants with college and advanced degrees correlates 
with the age that women begin to have children and consequently potential experiences with a 
picky eater child. Lastly, participants who answered ―Yes‖ to having a picky eater child or 
children, had relatively higher constants compared to the majority who answered ―No‖ to the 
same question. This makes sense as the constants can be interpreted as a reflection of the 
participant‘s experience with a picky eater child.  
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Total Panel: How do we perceive a picky eater child? 
 When the data for the entire panel was analyzed, only three elements were the most 
predictive characteristics of a picky eater child (receiving utility values 6 or above) (Table 4.3). 
The three elements came from the General Mealtime Preferences (GMP) category, and described 
a picky eater as a child who: will not try new foods and prefers to eat the same foods repeatedly 
(Utility: 11.4); eats a limited number of items from each food group (Utility: 7.7); and prefers 
foods from only one food group/ lacks variety (Utility: 7.4). These elements were also described 
consistently by the majority of the participants when they provided a free-response definition of 
picky eating at the end of the demographic questionnaire (summary of definition responses in 
Table 4.17).  Like the category these elements belonged to, these three descriptors are very 
general trends of picky eaters that are commonly reported in eating behavior studies of children 
(Jacobi and others, 2008; Carruth and others, 1998; Carruth and Skinner, 2000; Carruth and 
others, 2004). Interestingly, the best performing element to describe picky eating by the entire 
panel was essentially food neophobia. ―Unwilling to try new foods‖ was also the only element 
with a utility value greater than 6 for respondents who said they had a child or children who they 
considered a picky eater (Table 4.4). In the literature, it is recognized that food neophobia is an 
adaptive survival mechanism and a separate behavioral construct from picky eating, although it 
is commonly associated with picky eating (Dovey and others, 2008; Galloway and others, 2003). 
From this research as well as the previous focus group study (Chapter 3), public and parental 
perceptions do not seem to distinguish food neophobia as its own separate autonomous behavior 
from picky eating; rather food neophobia seems to be the most predictive behavior that motivates 
people to consider a child a picky eater.  
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 Beyond these three elements, no other elements stood out for the whole panel as being 
frequently used to describe a picky eater child. Several elements had utility scores of 0-6 
meaning they only add minimal value to the concept or in this case are used sparingly to describe 
a picky eater child. Nine of the 20 elements had negative utility values, including all of the 
elements in the Before Mealtime Behaviors (BMB) category, which had values less than -9 
(Table 4.3). Respondents did not associate these BMBs with the profile of a picky eater, although 
behaviors before or between meals were discussed in the preceding focus groups with parents 
(Chapter 3). These types of behaviors are not usually assessed in studies on picky eating and are 
most likely better known to people who have significantly more experience with picky eater 
children. 
 
Respondent Segmentation 
 The total population of respondents was divided into 4 segments based on a hierarchical 
clustering of the elements that each group thought was most important to describe a picky eater 
child.  Each segment was given a name which represented the important elements for that 
segment. The four segments were named: ―The Sensory Dependent,‖ ―The General 
Perfectionists,‖ ―The Behavioral Responders,‖ and ―The Preferential Eaters.‖ The highest  and 
lowest elements for each segment can be found in Tables 4.5-4.8. It is important to note that the 
segments do not necessarily define different picky eater children, but instead predict the 
characteristics that respondents in that particular group would most likely associate with a picky 
eater child. 
 The ―Sensory Dependent‖ segment (n=72, 20.1%; AC=53.9) was strongly characterized 
by the ―Food Sensory Dependent‖ and ―General Mealtime Preferences‖ categories as these were 
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the only 2 categories with elements receiving utility values higher than 6.0 (Table 4.5). A picky 
eater child as described by this segment would have a strong preference to a particular texture 
(hard, dry, crunchy), taste (sweet or salty), or appearance and would determine their overall food 
selection based on their perception of these sensory properties. This segment received extremely 
negative utility values for all of the behavioral or action-oriented elements supporting the idea 
that the ―Sensory Dependent‖ segment believes food type and presentation are the strongest 
drivers of mealtime choices for a picky eater child.  
 The ―General Perfectionist‖ segment (n=120, 33.4%; AC=35) had at least one strong 
element from all of the categories except for ―Before Mealtime Behaviors‖ (Table 4.6). The 
elements in this segment seemed to describe a cause/effect relationship between sensory 
properties of the food presented to a picky eater child and the child‘s reaction to that food and 
overall preference. For example some of the top scoring elements were: ―Will cringe, cry or gag 
after seeing or eating certain foods‖ (DMB, UV=15.2); ―Avoids foods that are mushy or 
slippery‖ (FSDP, UV=12.7); ―Prefers only sweet or salty foods‖ (FSDP, UV=12.3)‖; and ―Will 
not try new foods and prefers to eat the same foods repeatedly‖ (GMP, UV=7.6). From these 
elements, it can be inferred that the ―General Perfectionist‖ segment may describe a picky eater 
child as one who knows exactly what he or she likes and when the food is not served in the right 
way, the child will exhibit an outward reaction of discontent.  
 The smallest segment was the ―Behavioral Responders‖ (n=54, 15%; AC=37.4), but this 
group had a very obvious interest in the specific behaviors of a picky eater (Table 4.7). All of the 
―During Mealtime Behaviors‖ had utility values above 20 meaning the elements in this category 
are extremely important markers of picky eating for those in this segment. Along with these, one 
element from the ―Before Mealtime Behaviors‖ category— ―Puts up a fight or refuses to come to 
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the table when it is time for a meal‖—had a utility value above 6 (highest in this category across 
all four segments). This category was almost the exact opposite of the ―Sensory Dependent‖ as 
all of the elements from the FSDP and GMP categories performed very poorly (UV=1.7 to -
32.3). Because of this, it is hypothesized that people in the ―Behavioral Responders‖ group 
would not define a picky eater by their food selections and preferences, but rather by their 
actions at the table and before mealtime.  
 Like the one-track minds of those in the ―Behavioral Responders‖ segment, the 
―Preferential Eaters‖ segment (n=74, 20.6%; AC=54.8) was also comprised of elements from 
one main category—the ―General Mealtime Preferences‖. The elements in this segment ranged 
in utility values from 15.3 to 23 which were the highest of the GMP category across all four 
participant segments (Table 4.8). This segment most closely resembled the overall group 
performance having the same top three elements: ―Will not try new foods...‖; ―Eats a limited 
number of items...‖; and ―Prefers foods from only one food group...‖ Along with having very 
negative elements in both the DMB and FSDP categories, this group also had the highest 
additive constant across all of the segments. This may imply that participants of the ―Preferential 
Eaters‖ category are familiar and agree with the general assumptions of picky eating yet may not 
have a lot of experience with the mealtime behaviors or specific food choices of picky eaters.  
 
Open-Ended Questions 
 After the concept questions were presented, several open-ended questions were asked to 
further investigate general perceptions of picky eating. Questions explored participants‘ thoughts 
on the gender, development, and food preferences of picky eater children (Appendix B). 
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 First, the general demographic profile of a picky eater was probed (Figures 4.2-4.4; 
Tables 4.9). It was revealed that 67% of participants did not think there is a difference in the 
gender of a picky eater, while 20% thought a picky eater child tended to be male, and 13% 
thought a picky eater was female (Figure 4.2). Previous literature has shown that there is not a 
significant difference in the gender of a picky eater, but there is a tendency to see males to be 
classified as picky eaters more often than females (Nicholls and others, 2001; Carruth and others, 
2004). When asked about the age when picky eating begins, over 30% of respondents believed 
that picky eating began between the ages of 12 to 24 months while 47% said picky eating began 
between two to four years of age (Figure 4.3; Table 4.9). These age ranges are consistent with 
previous reports of picky eating (Carruth and others, 2004). Lastly, over half of the respondents 
(54%) believed a picky eater child would grow out of his or her picky eating habits (Figure 4.4;).  
 In terms of physical development, participants were asked about how a picky eater child 
compared in stature to other children the same age, whether a picky eater child presented nutrient 
deficiencies, and what about the child‘s well-being is affected by his or her eating habits (Figures 
4.5 and 4.6). Although 60% and 80% of participants felt like a picky eater child had no 
difference in weight and height compared to other children of the same age, respectively, over 
half of the respondents (53%) believed a picky eater child had nutrient deficiencies (Figure 4.5). 
This was also reflected in the 81% of respondents who believed that a child‘s nutritional status 
was influenced by his or her picky eating habits (Figure 4.6). In 2007, Dubois and others 
reported that children who were considered to be picky eaters between 2.5 to 4.5 years of age 
―increased the odds of being underweight‖ and were twice as likely to have a BMI below the 10th 
percentile by age 4.5 years. Ekstein and others (2009) similarly concluded that picky eater 
children younger than 3 years of age were ―at increased risk for being underweight‖.  Yet, 
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Wright and others (2007) found only a non-significant weak association between picky eating 
and growth. Carruth and others (2004) found that some picky eater age groups consumed 
significantly lower amounts of several micro- and macro-nutrients (carbohydrates, vitamin C, 
thiamin, etc.) as compared to non-picky eater counterparts, but all these nutrient intakes met the 
RDA or AI for those age groups. 
 To better understand mealtime interactions, participants were also asked about the foods 
that were most preferred and avoided by a picky eater child as well as the mealtime strategies 
parents may use most frequently to help their child eat. Not surprisingly, the foods people 
thought picky eaters preferred the most were breads/grains, sweets, snack foods and sugary 
drinks while the foods least preferred were raw or cooked vegetables (Figure 4.7; Tables 4.10 
and 4.11). These food preferences and avoidances were also confirmed in the 2002 FITS study 
(Carruth and othes, 2004) Like in the previous focus group (Chapter 3), participants believed that 
negotiating, coaxing, and preparing separate meals were the most common mealtime strategies 
used by parents (Table 4.12) 
 Lastly, participants were given the opportunity to write-in their own definition of picky 
eating. From this qualitative response, three key phrases were found to be consistent among 
many of the given definitions (Table 4.13). These included: ―Will not try or avoid new foods‖; 
―Eats limited type, number, variety of foods‖; and ―Has a negative reaction to foods‖—which 
were mentioned in 45.2%, 32.7%, and 17.2% of the 303 definitions provided. In addition, 47.5% 
of respondents stated that a picky eater either preferred or avoided ―certain‖ foods, but this was 
quite a nebulous, vague description because the majority of respondents did not elaborate on the 
specifics of these ―certain‖ foods. Only a small percentage of respondents attempted to describe 
these ―certain‖ foods (i.e. ―avoid foods with slimy texture or bitter taste‖; ―prefer crispy hard 
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texture, sweet and fatty foods‖) and even fewer actually named specific food items that were 
preferred or avoided. Although it is generally theorized that children innately prefer energy-
dense foods (usually fatty or sweet) and avoid bitter taste (Brug and others, 2008), developing 
specifications or profiles of the exact food sensory properties that are avoided or preferred by a 
picky eater has yet to be done. Overall, there were 19 different definition trends that were found 
after coding the free-responses, which gave evidence that picky eating has a different meaning to 
different people. The 19 definition trends and the keywords used for coding are found in Table 
4.13. 
 
4.5 Conclusions 
 From the element utility values for each segment as well as the open-ended questions, 
this study confirms our focus group results that people do not perceive picky eating the same. 
For example, the participants in the Behavioral Responders segment would perceive a picky 
eater child as one who exhibits outward behaviors of suspicion or sadness at table time, whereas 
the participants in the Sensory Dependent segment may think a picky eater child is one who 
needs a food to have a certain texture or taste before eating it.  Validation is needed to determine 
whether parental perceptions of childhood behavior reveal similar segments, and it is also needed 
to determine if these segments of childhood behaviors actually exist beyond perception. Yet, 
because the conjoint analysis was able to discriminate perceptions, the technique could 
potentially provide an objective method to screen for picky and non-picky eater status. In 
addition to this, if the segments are found to accurately predict sub-type behaviors of picky 
eaters, the segments could potentially be used to help develop appropriate interventions for the 
different sub-types of picky eaters. 
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 Because this study was conducted with a wide demographic, the conjoint analysis method 
will be repeated with parents of children in the target age range of 24- to 48-months. This 
subsequent conjoint analysis will attempt to validate the four segments defined in this study and 
determine if conjoint analysis can be used as an effective screening tool. Future work will also 
confirm the behaviors and food preferences of children by comparing home mealtimes of picky 
eaters and non-picky eaters and their parents assessed through Central Location Surveys and 
Home Use Test. 
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4.7 Tables  
Table 4.1 Finalized categories and elements used in the conjoint analysis. 
Category Element 
  
Before Mealtime 
Behaviors 
(BMB) 
- Goes for long periods of time without thinking about eating or 
saying "I'm hungry" 
- Puts up a fight or refuses to come to the table when it is time 
for a meal 
- Does not want to participate in meal preparation or table 
setting 
- Before mealtime, shows signs of fear, nervousness, or strong 
anxiety 
- Continuously goes in and out of the kitchen and questions 
about the meal being prepared 
  
During Mealtime 
Behaviors 
(DMB) 
- Will cringe, cry, or gag after seeing or eating certain foods 
- Is disengaged / uninvolved while sitting at the table during 
mealtime (i.e. does not participate in conversation) 
- Will immediately be suspicious of food and feels the need to 
carefully inspect the majority of food 
- Always has something better to do than eating (i.e. talks 
through whole meal, plays at the table) 
- Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
  
General Mealtime 
Preferences 
(GMP) 
- Prefers foods from only one food group(i.e. breads only or 
fruits only, etc.) / Lacks variety 
- Has a strong preference toward specific food presentation (i.e. 
does not like food on plate to touch) 
- Will not try new foods and prefers to eat the same foods 
repeatedly  
- Will not eat any foods that are mixed or that have complex 
ingredients (i.e. soups, casseroles, spaghetti) 
- Eats a limited number of items from each food group (i.e. 
cereal / waffles only from bread group, chicken nuggets only 
from meat) 
  
Food Sensory Dependent 
Preferences 
(FSDP) 
- Avoids foods that are mushy or slippery 
- Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
- Prefers textures that are hard, dry and/or crunchy 
- Prefers foods of a particular color 
- Prefers only pureed or smooth foods with no detectable 
particulates 
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Table 4.2 Demographic profile of respondents including additive constants 
 
Demographics 
Base  
sample size 
Additive  
Constant 
Total Panel 359 43.3 
   
Males 77 43.1 
Females 282 43.3 
   
Age 18 - 25 120 47.7 
Age 26 - 35 99 45.6 
Age 36 - 45 64 56.6 
Age 46 - 55 47 18.1 
Age 56 - 65 23 23.5 
Age 66 and over 6 48.1 
   
Single 165 42.4 
Married 180 43.1 
Domestic Partner 14 56.1 
   
Education: High school graduate 13 51.8 
Education: Technical school 4 20.4 
Education: Some college 84 37.1 
Education Bachelor's degree 100 49.8 
Education Masters or doctorate 153 42.9 
   
Have Picky Eater: Yes 96 48.9 
Have Picky Eater: No 252 40.9 
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Table 4.3 Highest and Lowest scoring elements for total panel (n=359) 
 
Category Element Utility value 
  
Highest Elements  
GMP
γ
 Will not try new foods and prefers to eat the same foods repeatedly 
 
11.4 
GMP Eats a limited number of items from each food group  
 
7.7 
GMP Prefers foods from only one food group 
 
7.4 
  
Lowest Elements  
BMB
α
 Goes for long periods of time without thinking about eating or saying 
"I'm hungry" 
 
-16 
BMB Does not want to participate in meal preparation or table setting 
 
-15.9 
BMB Before mealtime, shows signs of fear, nervousness, or strong anxiety 
 
-12.1 
BMB Continuously goes in and out of the kitchen and questions about the 
meal being prepared 
 
-12.1 
BMB Puts up a fight or refuses to come to the table when it is time for a 
meal 
 
-9.3 
DMB
β
 Always has something better to do than eating  
 
-7.3 
FSDP
 δ
 Prefers only pureed or smooth foods with no detectable particulates 
 
-5.5 
DMB Is disengaged / uninvolved while sitting at the table during mealtime 
 
-4.8 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
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Table 4.4 Highest scoring elements for subgroups with and without a picky eater 
 
Category Element Utility value 
Do you have a child or children you consider a picky eater? Yes No 
YES (n=96, AC
 ε
 =48.9)   
GMP 
γ
 Will not try new foods and prefers to eat the same foods 
repeatedly 
10.50 12.40 
   
NO (n=252, AC=40.9)   
GMP Will not try new foods and prefers to eat the same foods 
repeatedly 
10.50 12.40 
GMP Prefers foods from only one food group/ Lacks variety 1.60 10.20 
GMP Eats a limited number of items from each food group 4.70 9.10 
GMP Has a strong preference toward specific food presentation -3.60 7.90 
GMP Will not eat any foods that are mixed or that have complex 
ingredients 
3.70 5.00 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
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Table 4.5 Highest and Lowest scoring elements for ―The Sensory Dependent‖  
(n=72, ACε =53.9) 
Category Element Utility value  
   
Highest Elements  
 FSDP
 δ
 Prefers textures that are hard, dry and/or crunchy 15.1 
FSDP Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
 
13.5 
 GMP
 γ
 Will not try new foods and prefers to eat the same foods repeatedly 15.3 
GMP Has a strong preference toward specific food presentation 12.6 
GMP Will not eat any foods that are mixed or that have complex 
ingredients 
12.4 
GMP Prefers foods from only one food group / Lacks variety 10.6 
GMP Eats a limited number of items from each food group 9 
FSDP Avoids foods that are mushy or slippery 7.5 
FSDP Prefers foods of a particular color 7.5 
   
Lowest Elements  
BMB
 α
 Puts up a fight or refuses to come to the table when it is time for a 
meal 
 
-7.7 
BMB Goes for long periods of time without thinking about eating or 
saying "I'm hungry" 
 
-10.6 
BMB Does not want to participate in meal preparation or table setting -12.2 
BMB Before mealtime, shows signs of fear, nervousness, or strong 
anxiety 
-15.4 
BMB Continuously goes in and out of the kitchen and questions about 
the meal being prepared 
 
-17.7 
  DMB
 β
 Will cringe, cry, or gag after seeing or eating certain foods -25.3 
DMB Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
 
-25.9 
DMB Always has something better to do than eating 
 
-31.6 
DMB Will immediately be suspicious of food and feels the need to 
carefully inspect the majority of food 
 
-31.9 
DMB Is disengaged / uninvolved while sitting at the table during 
mealtime 
-32.9 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
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Table 4.6 Highest and Lowest scoring elements for ―The General Perfectionists‖  
(n=159, ACε =35) 
 
Category Element Utility value  
   
Highest Elements  
  FSDP
 δ
 Avoids foods that are mushy or slippery 12.7 
FSDP Prefers foods of a particular color 10.1 
FSDP Prefers only pureed or smooth foods with no detectable 
particulates 
6.1 
 DMB
 β
 Will cringe, cry, or gag after seeing or eating certain foods 15.2 
FSDP Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
 
12.3 
DMB Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
 
12 
DMB Will immediately be suspicious of food and feels the need to 
carefully inspect the majority of food 
 
9.4 
GMP
 γ
 Will not try new foods and prefers to eat the same foods 
repeatedly 
7.6 
   
Lowest Elements  
 BMB
 α
 Continuously goes in and out of the kitchen and questions about 
the meal being prepared 
 
-19.6 
BMB Puts up a fight or refuses to come to the table when it is time for 
a meal 
 
-20.2 
BMB Before mealtime, shows signs of fear, nervousness, or strong 
anxiety 
-20.8 
BMB Does not want to participate in meal preparation or table setting -27.9 
BMB Goes for long periods of time without thinking about eating or 
saying "I'm hungry" 
 
-30.3 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
 
 
 
 
 
81 
 
Table 4.7 Highest and Lowest scoring elements for ―The Behavioral Responders‖  
(n=54, ACε =37.4) 
 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
 
 
 
 
 
 
Category Element Utility value  
   
Highest Elements  
 DMB
 β
 Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
 
30.2 
DMB Will cringe, cry, or gag after seeing or eating certain foods 27.5 
DMB Is disengaged / uninvolved while sitting at the table during 
mealtime 
24.7 
DMB Will immediately be suspicious of food and feels the need to 
carefully inspect the majority of food 
 
21.5 
DMB Always has something better to do than eating 20.3 
BMB Puts up a fight or refuses to come to the table when it is time for a 
meal 
6.3 
   
Lowest Elements  
 GMP
 γ
 Will not eat any foods that are mixed or that have complex 
ingredients  
 
-7.7 
GMP Has a strong preference toward specific food presentation 
 
-9.1 
 FSDP
 δ
 Avoids foods that are mushy or slippery 
 
-9.6 
FSDP Prefers textures that are hard, dry and/or crunchy -13.6 
FSDP Prefers foods of a particular color -14.8 
FSDP Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
 
-17 
FSDP Prefers only pureed or smooth foods with no detectable 
particulates 
 
-32.3 
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Table 4.8 Highest and Lowest scoring elements for ―The Preferential Eaters‖  
(n=74, ACε =54.8) 
 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
 
 
 
 
Category Element Utility value  
   
Highest Elements  
 GMP
 γ
 Will not try new foods and prefers to eat the same foods 
repeatedly 
23 
GMP Eats a limited number of items from each food group 20.5 
GMP Prefers foods from only one food group/ Lacks variety 19.7 
GMP Will not eat any foods that are mixed or that have complex 
ingredients  
16.5 
GMP Has a strong preference toward specific food presentation 15.3 
   
Lowest Elements  
  DMB
 β
 Will cringe, cry, or gag after seeing or eating certain foods -9.4 
DMB Is disengaged / uninvolved while sitting at the table during 
mealtime 
 
-14.3 
DMB Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
 
-14.3 
DMB Always has something better to do than eating 
 
-16.5 
 FSDP
 δ
 Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
 
-13 
FSDP Avoids foods that are mushy or slippery 
 
-18.5 
FSDP Prefers foods of a particular color 
 
-18.5 
FSDP Prefers only pureed or smooth foods with no detectable 
particulates 
 
-21.1 
FSDP Prefers textures that are hard, dry and/or crunchy 
 
-23 
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Table 4.9 Age at which picky eating habits begin. 
 
Age Number % Respondents 
Less than 12 months 45 13% 
12 - 23 months 108 30% 
2 - 4 years 170 47% 
5 - 9 years 30 8% 
10 - 14 years 3 1% 
15 - 18 years 0 0% 
Over 18 years 3 1% 
 
 
 
Table 4.10 Foods preferred most by a picky eater child.  Check all that apply responses 
 
Category Number % Respondents 
Snack foods  293 82% 
Breads or grains  284 79% 
Sweets  271 75% 
Sugary drinks 232 65% 
Non-citrus fruits  147 41% 
Dairy foods  146 41% 
Cold cuts / deli meat  108 30% 
Citrus fruits  43 12% 
Non-cold cut meat  38 11% 
Cooked or canned vegetables 28 8% 
Eggs 26 7% 
Raw / uncooked vegetables 21 6% 
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Table 4.11 Foods avoided most by picky eaters. Check all that apply responses 
 
Category Number % Respondents 
Raw / uncooked vegetables 288 80% 
Cooked or canned vegetables 271 75% 
Citrus fruits  178 50% 
Eggs 169 47% 
Non-cold cut meat 161 45% 
Cold cuts / deli meat 90 25% 
Dairy foods 79 22% 
Non-citrus fruits  52 14% 
Breads or grains  18 5% 
Sugary drinks  11 3% 
Sweets  6 2% 
Snack foods  5 1% 
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Table 4.12 Mealtime strategies used most by parents with picky eater 
 
Strategies Number % Respondents 
Negotiates with the picky eater at mealtime (either to 
get a reward or avoid a consequence) 
 
271 75% 
Pleads or coaxes for the picky eater to "just take a bite" 
or try new things 
 
266 74% 
Prepares a completely separate meal from the rest of 
the family for the picky eater 
 
201 56% 
Allows the picky eater to eat a more preferred food (i.e. 
peanut butter sandwich or cereal) after the family meal 
is complete 
 
167 47% 
Prepares the majority of family meals based on what 
the picky eater will eat 
 
142 40% 
Serves a combination of foods that are new and/or 
disliked with foods that are preferred by the picky eater 
 
131 36% 
Sends preferred foods with the picky eater when the 
picky eater must attend social functions to ensure the 
picky eater will have something to eat 
 
127 35% 
Eventually stops focusing on the picky eating so as not 
to make the situation worse 
 
117 33% 
Will allow the picky eater to prepare his or her own 
food for mealtime even if this is different from the rest 
of the family 
 
64 18% 
Other 
 
14 4% 
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Table 4.13 Summary of definition comments given in free-response by participants 
 
Definition Comments Number % Respondents 
Will not try / avoids new foods   
     Keywords: ―no new foods‖ ;  ―suspicious‖ ; fearful‖ 
 
137 45.2% 
Eats limited type, #, variety 
     Keywords: ―only a few foods‖ ; ―limited‖ ; ―selective‖ ; ―specific‖ 
 
99 32.7% 
Has a negative reaction to foods 
     Keywords: ―throws fit‖ ; ―upset‖ ; ―cries‖; ―gags‖ ; ―complains‖ 
 
52 17.2% 
Prefers familiar, comfortable, same foods 
     Keywords: ―not foreign‖ ; ―no change‖ ; ―what remembered‖ 
 
48 15.8% 
Rejects mixed or complex foods 
     Keywords: ―no foods touching on plate‖ ; ―eats simple‖ ; ―no mixed‖ 
 
17 5.6% 
Has nutrition / sensitivity issue 
      Keywords: ―hypersensitive‖ ; ―poor nutrition‖ 
 
15 
 
5.0% 
Needs specific food preparation or presentation 
     Keywords: ―food must look right‖ ; ―must have right preparation‖ 
 
14 4.6% 
 
Dislikes most foods or eats less than normal 
      Keywords: ―eats too little‖ ; ―dislike more foods than liked‖  
 
14 
 
4.6% 
Avoids “healthy” ; Prefer “unhealthy” 
 
13 4.3% 
Does not eat what is served or what family eats 12 4.0% 
Would rather go hungry 
 
9 3.0% 
Has strong anxiety or distress 
     Keywords: ―anxious‖ ; ―stressed‖ 
 
8 2.6% 
Needs control 
 
8 2.6% 
Is Stubborn/Irrational 
      Keywords: ―stubborn‖ ; ―no logic‖ ; ―spoiled‖ 
 
8 2.6% 
Has no interest or enjoyment in eating 
     Keywords: ―uninterested about mealtime‖ ; ―no satisfaction with food‖ 
 
6 
 
2.0% 
Is a developmental stage 
     Keywords: ―is just a stage‖ ; ―will outgrow‖ 
 
3 
 
1.0% 
Has a social problem 
 
3 1.0% 
Reject certain foods  
     Reject certain texture (soft) 
     Reject certain taste (strong flavor, bitter) 
     Reject certain appearance/color (strange, green) 
     Reject certain aroma 
61 
10 
5 
8 
2 
20.1% 
3.3% 
1.7% 
2.6% 
0.6% 
 
Prefer certain foods  
     Prefer certain texture (crispy hard) 
     Prefer certain taste (sweet, salty, fatty, sugary, bland) 
     Prefer certain appearance/color (neutral color) 
     Prefer certain food groups 
83 
12 
20 
3 
5 
27.4% 
4.0% 
6.6% 
1.0% 
1.6% 
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20%
13%
67%
Male (n=73)
Female (n=48)
No difference  (n=238)
4.8 Figures 
Figure 4.1 Consistency of respondents as shown by the number of respondents at different 
coefficient of determination (R
2
).  91.1% of respondents had an R
2
 above 0.64 which is 
considered a consistent respondent. 
 
 
 
 
Figure 4.2 What is the gender of a picky eater?  
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Figure 4.3 What age do picky eating habits begin? 
 
 
15-18 years not shown in chart because 0 respondents selected this age range 
 
 
 
Figure 4.4 Will a picky eater grow out of his or her eating habits? 
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Figure 4.5 Does a picky eater present nutrient deficiencies? 
 
 
 
 
 
Figure 4.6 What part of a child‘s well-being is affected by picky eating? Check all that apply 
responses 
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Figure 4.7 Foods preferred and avoided most by a picky eater child.   
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CHAPTER 5  
COMPARISON OF PARENTAL PERCEPTIONS OF THEIR CHILD’S MEALTIME 
BEHAVIOR THROUGH CONJOINT ANALYSIS 
 
5.1 Abstract 
 Although picky eating is a mealtime behavior widely researched in developed countries, 
methods to consistently assess and quantify this trait are still a work in progress. To explore a 
potential technique to objectively segment parental perceptions of a child‘s Picky Eater (PE) 
status, conjoint analysis was applied as a pre-screening step for the Early Childhood Mealtime 
Study. Using the same categories and elements as a previous conjoint analysis on childhood 
picky eating, this study was completed by parents of perceived PE and NPE children (24 to 48 
months). As a control measure to understand the parents‘ perceptions of their children‘s 
pickiness, parents responded to the question: ―Is your child a Picky Eater?‖ [Never, Rarely, 
Sometimes, Often, and Always]. From the total conjoint group data (N=498), only parents who 
classified their children as ―Often‖ or ―Always‖ Picky (n=106) had significant element ratings 
with utility values (UV) greater than 6, including very high utility scores for the elements, ―Will 
not try new foods and prefers to eat the same foods repeatedly‖ (UV = 18.3) and ―Eats a limited 
number of foods from each food group‖ (UV = 11.7). Cluster analysis determined 5 different 
segments in the data that showed similarities to the segments developed in the previous conjoint 
analysis of childhood mealtime behavior. Yet, all parents, regardless of their child‘s perceived 
PE status, were distributed across all segments with no significant association between picky 
eating status and segment (p > 0.05). These results showed that parents do not perceive picky 
eating the same and may have different tolerances when it comes to a child‘s mealtime behavior. 
Keywords: Conjoint Analysis, Home Use Test Picky Eating 
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5.2 Introduction 
 It is recognized in most picky eating research that no operational definition of picky 
eating exists, subsequently limiting the ability for researchers to consistently classify, measure 
and quantify the picky eating construct (Dovey and others, 2008; Galloway and others, 2003; 
Carruth and others, 1998; Dubois and others, 2007). To compensate for the lack of a validated 
definition of picky eating, studies determine PE status of their subjects by classifying various 
characteristics of the participants.  
 For example, simple ―Yes‖ or ―No‖ or frequencies ―Never‖ to ―Always‖ responses to the 
question: ―Is your child a picky eater?‖ have been used to determine a child‘s PE status (Carruth 
and others, 2004; Jacobi and others, 2008). This approach relies on parental perceptions of picky 
eating, which without a given definition, can be extremely varied. Other studies have used the 
classified PE by a high mean score for three ―Pickiness‖ items in the Child Feeding 
Questionnaire (CFQ) (Galloway and others (2003 and 2005). The three ―Pickiness‖ items are: 1) 
―My child‘s diet consists of only a few foods‖; 2) ―My child is unwilling to eat many of the 
foods that our family eats at mealtimes‖; 3) ―My child is fussy or picky about what she eats‖, and 
these are rated by the parents on a 5-pt ―disagree‖ to ―agree‖ scale. Yet, the same pitfalls exist in 
this method since item 3 uses parents‘ perception of the term ―picky‖. Chatoor and others (2004) 
described very specific criteria of picky eating, classifying PE by two requirements: 1) 
―persistent refusal (for at least 1 month) to eat all types of food or certain types of food to cause 
concern to the parents‖ and 2) ―no evidence of growth deficiency‖. Lastly, other studies like 
Nicholls and others (2001), have used the findings in their study to propose characteristics post-
hoc. They proposed ―selective‖ or picky eating as: 1) ― a range of 10 foods or fewer; 2) ―a 
normal range of foods for age has never been eaten‖; 3) ―persistence over the age of 7, or 
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developmental equivalent‖ 4) ―avoidance or refusal of new foods‖; and 5) no physical illness 
sufficient to account for food avoidance.  
 With the absence of a formal questionnaire that investigates picky eating or a method to 
consistently classify picky eater status, there is a need to explore methods that can systematically 
assess people‘s belief about the ―idea‖ of picky eating and empirically determine what parents 
with perceived PE experience at mealtime. To fulfill this need, the Early Childhood Mealtime 
Study was developed. As the pre-screen step for the Early Childhood Mealtime Study, conjoint 
analysis was applied as a potential method for dichotomizing PE and NPE experimental groups. 
 Conjoint analysis is commonly used in market research as concept screening tool 
(Sethuraman and others, 2005). Independent variables (i.e. product characteristics) are presented 
together as cohesive concepts, and these concepts are subsequently rated based on purchase 
intent, liking, etc. (Moskowitz and others, 2006a). From the concept ratings, the analysis is able 
to objectively determine the importance or ―part-worth‖ of each individual product characteristic 
(Gofman and others, 2009; Sattler and Hensel-Borner, 2007; Green and others, 2001). In 
addition to determining important elements to a concept, conjoint analysis can also be applied a 
priori or post hoc to identify market segments or homogeneous groups within a heterogeneous 
population (Green and Krieger, 1991; Green and Srinivasan, 1978).  
 Taking advantage of the conjoint analysis‘ theoretical framework, this method was 
applied in a previous exploratory study which investigated general populations‘ perceptions of 
picky eating children (Chapter 4). Participants of the study rated picky-eater-children concepts 
which were composed of various behavioral associations of picky eating as determined by focus 
groups and a review of the literature. To our knowledge, the investigation of an abstract 
personality concept like ―picky eating‖ through conjoint analysis was the first of its kind. This 
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study successfully demonstrated that people‘s perceptions of picky eating were not the same and 
could be segmented in to 4 distinct groups—―The General Perfectionists‖, ―The Sensory 
Dependent‖, ―The Preferential Eaters‖; and ―The Behavioral Responders‖ (Chapter 4).  Given 
the conjoint analysis‘ ability to segment beliefs about picky eating, it was hypothesized that if the 
method was applied in the target population of parents for the Early Childhood Mealtime Study, 
parents of perceived Picky Eaters would be systematically segmented from parents of perceived 
Non-Picky Eaters. This would provide an objective dichotomization of PE and NPE 
experimental groups for the Early Childhood Mealtime Study. In addition to this, it was thought 
that if PE and NPE segments were created, these segments would resemble the four segments 
developed in the previous conjoint analysis on picky eating further supporting the idea that picky 
eating may be perceived and experienced differently by parents (Chapter 4).  
 
5.3 Materials and Methods 
Element and Category Selection 
 The same category and elements from the previous study (Chapter 4) were used. The 
finalized categories and elements are listed in Table 5.1.  
 
On-line Survey 
 The on-line Conjoint Analysis survey was conducted using the IdeaMap.Net® software 
(Moskowitz Jacobs, Inc, White Plains, NY). In this study, there was a 4 × 5 experimental design 
(4 categories and 5 elements). Respondents saw a total of 30 randomly presented concepts with 
one or no element from each category presented in every concept – a main effects design 
(Moskowitz and Silcher, 2006).  A screen shot of a concept can be found in Appendix D.  
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 For each concept, the panelists were asked to rate how frequently each of the elements 
was used in combination to describe their child (24 – 48 months). They rated this question on a 
9-point scale with 1 = Not used frequently at all to 9 = Used extremely frequently. After 
evaluating the 30 concepts, participants were asked a series of demographic questions that 
probed their perceptions about their child‘s eating habits, profile, and development. A complete 
list of the demographic questions asked can be found in Appendix E.  
 
Participants 
 Panelists were recruited from Grand Rapids, MI, area. The study was approved by the 
Institutional Review Board at the University of Illinois. Participants were screened through 
ARCS Interactive Voice Response (IVR) telephone recruiting system (MSG-Marketing Systems 
Group, Washington, PA). To be eligible for participation, the parent had to be the primary 
caretaker in the household and had to have a child between 24-48 months of age at the time of 
recruitment. Parents also had to have access to the internet, and parent and child had to have no 
allergies or sensitivities to any foods (in case they were to be recruited for the follow-up In-
Home Mealtime Evaluations study discussed in Chapter 6). Eligible participants were sent a post 
card with a web link to website. The first page of the survey provided a survey introduction and 
instructions as well as another link that directed them to the conjoint analysis survey (Appendix 
F). The next page provided participants with consent information, and they were informed that 
their participation was voluntary and that they had the right to stop the survey at anytime 
(Appendix G).  
 Four-hundred-ninety-eight total participants answered 50 questions (30 concept and 20 
demographic), and the survey took approximately 30 minutes to complete (participants were 
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notified of this in the consent form). The participant demographics can be found in Table 5.2. As 
a control measure during recruitment and at the end of the conjoint analysis, parents self-
classified their child‘s picky eating status by answering the question: ―Is your child a Picky 
Eater?‖ (Response options: Never, Rarely, Sometimes, Often and Always). 
 
Statistical Analysis 
 Using ordinary least squares (OLS) or dummy variable regression (Moskowitz and 
Silcher, 2006; Moskowitz and others, 2006a), an additive model for each respondent was created 
and estimated by the equation: 
  Y= k0 + k1 (Element 1) + k 2(Element 2) + k3 (Element 3) 
Y is the utility value of the concept, k0 is the additive constant and k1-k30 are the element utility 
values (Moskowitz and others, 2006b; Lee and others, 2007). The additive constant estimates the 
initial interest of the respondent on the topic of their child‘s mealtime behavior, and the utility 
values estimate the importance or frequency of a behavior used by parents to describe their 
child‘s mealtime behavior. Behaviors that have element utility values greater than 6 would be 
important characteristics that describe a child‘s mealtime behavior (Gofman and Moskowitz, 
2009). Behaviors with utility values falling below between 0 and 5 would indicate neutral 
behaviors that may or may not be exhibited by a child, and behaviors with utilities less than zero 
are not indicative of a child‘s mealtime behavior (Moskowitz and others 2005).  
 The conjoint analysis uses two linear regression models (persuasion and interest) to 
determine ―level of interest‖ and measure interest/disinterest of respondents (Moskowitz and 
others, 2006b). ―Interest‖ in this particular study equates to frequency of using an element or 
elements to describe a child‘s mealtime behavior. 
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 Although the interest model is traditionally used to determine report the utility values of 
elements, it is important to note that the utility values from this particular conjoint analysis are 
reported from the persuasion model. This particular model uses the raw 1-9 score of the 
participants as the dependent variable. In addition to providing element utility values, the 
persuasion model is able to estimate panelist coefficient of determination, R
2
 (cut-off criterion 
0.64), and uses a hierarchical clustering for segmenting the respondents (Moskowitz and others, 
2006a). Since it was known prior to the beginning of the study that the parents had a wide range 
of varying perceptions about their child‘s picky eating status, it was important to use the raw 
rating scores (as is done in the persuasion model) so that the subtle differences in ratings would 
be maintained rather than dichotomized in the interest model transformation. This allowed for a 
more clear interpretation of the differences in the data.    
 
5.4 Results and Discussion 
Correlation of Panelist Results 
 89.4% of respondents had an R
2
 value that was a good fit to the empirical data. Fifty-
three of the total 498 respondents had a correlation factor lower than 0.64 (Figure 5.1).  The 
number of respondents not performing consistently may be a result of the format of the survey. 
The elements provided to participants were very detailed, and with 30 concepts presented, the 
survey may have been fatiguing to some participants. Also, some inconsistency may be a result 
of 5% of respondents repeating the survey due to potential problems when taking the survey (i.e. 
session timeouts). Yet, the 89.4% of respondents correlating well to the model is higher than the 
typical 80% as reported by Moskowitz and others (2006a), so the data were deemed consistent 
and reliable for further evaluation.  
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Overall Group Performance 
 The additive constant (AC) for the total panel (n=498) was 19.2, which indicates ―little 
base interest‖, although an AC of 20 is considered ―typical base interest‖ (Gofman and 
Moskowitz, 2009). It is difficult to take this interpretation as saying the parents in the study had 
little interest or experience in the mealtime behaviors of their children. One explanation of the 
additive constant is that it captures ―pre-existing interest‖ in a concept that is not dependent on 
the elements (Lee and others, 2007). Given this explanation, the low additive constant may be a 
result of many or all of the elements playing a role in the concept of child‘s mealtime behavior.  
The low constant may also be a direct result of purposely recruiting parents with varying and 
sometimes even opposing opinions on the mealtime behaviors and PE status of their children (i.e. 
some parents believed their child to never be a PE while others believed they were always a PE). 
Because of this, it could be that many of the parents who believed their child not to be a PE had 
lower individual additive constants than those parents of perceived PE subsequently muting the 
average additive constant of the entire panel. Empirically this effect could be seen when the 
group data were sub-grouped in relation to the parent‘s classification of their child‘s Picky eating 
status (Table 5.3). Parents who perceived their child to ―Never‖ (n=18) or ―Rarely‖ (n=148) be 
Picky had average additive constants of 3.3 and 10.6, respectively, while parents who perceived 
their child to be ―Often‖ (n=82) or ―Always‖ (n=24) picky had average additive constants of 
32.9 and 63.5, respectively. 
 In addition to an insignificant base interest for the entire panel, there were also no 
elements that were significant characteristics of the children‘s mealtime behavior. All elements 
for the overall group had utility values of less than 6. This was to be somewhat expected given 
the recruitment procedures and varying opinions of our participants. Many of our panelists may 
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have given all of the concepts low ratings while others gave the concepts higher ratings which 
would cause the average utility values to fall close to ―0‖. Although the overall group data did 
not produce significant elements, when the participants were sub-grouped in relation to the 
parent‘s classification of their child‘s Picky eating status, those parents who perceived their child 
as ―Sometimes‖, ―Often‖ or ―Always‖ Picky had significant utility values for characteristics in 
the general mealtime preferences category (Table 5.3). These characteristics included, ―Will not 
try new and prefers to eat the same foods repeatedly‖ and ―Eats a limited number of items from 
each food group‖. This relationship between PE status and increasing significance of these 
characteristics are similar to other studies, where picky eating status as determined by the parents 
was associated with limited variety and unwillingness to try new foods (Jacobi and others, 2008; 
Carruth and others, 2004).  
  
Respondent Segmentation 
 The total population of respondents was divided into 5 segments based on a hierarchical 
clustering of the elements that each group thought was most frequently used to describe their 
child‘s mealtime behavior.  Five segments were investigated because of the large ―N‖ and 
because the hypothesis was one or two segments would have low utility values and be comprised 
of mainly parents who believed their children were ―Never‖ or ―Rarely‖ PE while the remaining 
segments would be similar to the segments found in the previous conjoint study and would be 
comprised of the parents who believed their child was ―Sometimes,‖ ―Often‖ or ―Always‖ a PE 
(Chapter 4). The highest and lowest elements for each segment can be found in Tables 5.4-5.8. 
 All segments had at least one characteristic that had a utility value over 6, although only 
Segments 3, 4 and 5 had elements that were considered very important mealtime behaviors 
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(utility values over 10). These behaviors included: ―Will not try new foods and prefers the same 
foods repeatedly‖ (Segments 3 and 4); ―Eats a limited a number of items from each food group 
(Segment 4); and ―Always has something better to do than eating‖ (Segment 5).  
 When all five segments were compared to the previously defined segments (Chapter 4)—
―General Perfectionists‖, ―Sensory Dependent‖, ―Preferential Eaters‖, and ―Behavioral 
Responders‖—distinct similarities were not necessarily seen in the exact elements but instead 
were seen in the main categories that made up the highest and lowest utility values found in each 
segment (Table 5.9). Like the main categories describing the ―General Perfectionist‖ segment of 
the previous conjoint study, Segment 1 also had elements with high utility values in the During 
Mealtime Behaviors and Food Sensory Dependent Preferences categories. Segment 4 was also 
similar having the same high element in the General Mealtime Preferences and same low 
elements in the Before Mealtime Behaviors. It is interesting that the ―General Perfectionist‖ 
group is so similar to segments 1 and 4, because this group was comprised of the highest sample 
size in the previous conjoint analysis (44% of the total group), and when segments 1 and 4 are 
combined they also are the segments with the most respondents (40% of the total group) (Table 
5.10). It could be hypothesized that if the ―General Perfectionist‖ group were further 
discriminated, the resulting segments would be similar to Segment 1 and 4. 
 Segment 2 and the ―Sensory Dependent‖ segment from previous conjoint analysis both 
had their highest elements in the Food Sensory dependent and General Mealtime Preferences 
categories and their lowest elements in the behavioral categories. Segments 3 matched ―The 
Preferential Eaters‖ segment from the previous conjoint analysis, having the highest scoring 
elements (in almost exact same rank order) from the General Mealtime Preferences Category. 
The lowest scoring elements of Segment 3 were similar to the lowest scoring elements of ―The 
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Preferential Eaters‖ segment, which belonged in the Food Sensory Dependent Preferences 
category and one in the During Mealtime Behaviors category. For all of these comparisons 
similar trends in proportion of participants per segment were also revealed (Table 5.10). This not 
only provides supportive evidence for the ability of the conjoint analysis ability to consistently 
segment behaviors, it also demonstrates that the segments may be representative of the range and 
proportion of early childhood mealtime behaviors experienced by parents.  
 Despite the similarities between segments with those found in Chapter 4, when PE status 
was compared across the segments in this study, there was no significant distribution pattern of 
children‘s Picky Eater status across the segments (Table 5.11 and Table 5.12). Because of this, 
all segments had a mixture of parents who perceived their children as Picky ―Never‖ to 
―Always‖. For example, this seeming contradiction is demonstrated in Segment 3 where there is 
the highest percentage of parents of ―Never‖ and ―Always‖ PE. Because of this, two general 
inferences can be made: 1) all parents at one time or another experience these mealtime 
behaviors in their children but each parent has a different expectation of what and how 
frequently certain behaviors should be exhibited to classify a child as a PE or 2) there is a 
defining behavior of picky eating that was not included in the conjoint analysis. Although the 
elements were comprehensive of both anecdotal data from parents as well as previous literature, 
there may be a better indicator of picky eating that has not been defined or evaluated. Although 
the conjoint analysis was unable to segment PE status as hypothesized, the resulting segments 
further support the idea that picky eating is not easily defined by one or two marking behaviors 
but instead may be spectrum of behaviors experienced and perceived differently by parents.  
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Open-Ended Questions 
 After the conjoint concepts were presented, parents answered several questions regarding 
their child‘s development, mealtime struggles, and food preferences. Parents were also probed on 
their mealtime strategies, number of times they present a new food to their child, as well as their 
personal definition of ―picky eating‖.  
 Over 75% of parents believed their child had no difference in weight as compared to the 
children of the same age range, had no difference or was above average in height and exhibited 
no nutrient deficiencies. Parents were asked to estimate the current height and weight for their 
child and from these open-responses, and approximate BMIs were calculated. No anthropometric 
measurements were taken.  Missing data were removed and not used in calculations. The average 
BMI for the total group (N=448) was calculated to be 16.4 (SD=3.04), which is roughly around 
the 50
th
 percentile for boys and girls between the ages of 2-4 years. When the BMIs of the entire 
conjoint analysis panel were compared in relation to perceived PE status of the children, there 
were no significant differences in average BMI across Picky Eater status (p>0.05) (Table 5.13). 
Similar BMI results were found when only the BMIs of the a priori Picky and Non-Picky Eaters 
of the HUT were analyzed. The average BMI for the group (N=164) was 16.32 (SD=3.04). There 
was no significant difference (p>0.05) between the average BMI of the PE (mean BMI=16.54, 
SD=3.91) and NPE (mean BMI=16.13, SD=1.94). There was a large variation in the data and 
many parents mentioned that they could not exactly recall the height and weight of their child.  
 In addition to asking questions about the development of their child, parents were also 
probed on the mealtime struggles their children faced. Almost 70% of parents said their child 
struggled with dinner time the most (Figure 5.2). This was the same sentiment expressed by 
parents in the previous focus groups (Chapter 3). The parents in the focus group mentioned 
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dinner as being the time where they tried to introduce novel foods and variety. 10% of parents in 
the conjoint said their child consumed less than 25% of the food that is served him or her at 
dinner time; 21% of parents said 25-50% was consumed; while 31% said 50-75% was consumed 
(Figure 5.3 and Table 5.14). In addition, almost 50% of parents said their child took a longer 
time to finish a meal than the rest of the family. Lastly, the types of food preferred 
and avoided were probed. Eighty-eight and 83% of parents thought their child preferred dairy 
and bread / grain foods the most, respectively, followed by non-citrus fruits, snack foods, and 
sweets (Figure 5.4, Table 5.15 and Table 5.16). About half of the parents felt raw / uncooked 
vegetables were the most avoided foods by their child.  
 Parents used various strategies to get their children to eat at mealtime. The top three 
strategies were: ―Negotiating with the child‖ (51%); ―Serving a combination of foods that are 
new and/or disliked with foods that the child prefers‖ (45%); and ―Pleading or coaxing the child 
to eat‖ (39%) (Table 5.17).  An expanded list of mealtime strategies was investigated in the 
follow-up surveys in the Early Childhood Mealtime Study and will be discussed in more detail 
later. Parents were also probed on how many times they offer a new food to their child before 
deciding their child does not like that particular food item (Figure 5.5 and Table 5.18). 
Approximately 55% of parents offered a few items 3 to 5 times before deciding that the food was 
disliked. This percentage is very similar to the 2002 FITS data, where Carruth and others (2004) 
found that 53% of parents with 19-24 month olds offered a new food item 3 to 5 times. Unlike 
the FITS which found only 9% and 10% of parents of 19-24 months offered new food 6-10 or 
more than 10 times, respectively, the conjoint demographic question showed that 19% and 16% 
of parents offered new food 6-10 or more than 10-times, respectively, before deciding the child 
did not like the food. Because it has been shown that exposure (up to 8-10 times) to a new food 
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item may be needed to increase acceptance (Birch and Marlin, 1982), having 25% of parents 
offer foods more than 6-times is a positive result.  
 Lastly, similar to the previous conjoint analysis, parents were given the opportunity to 
define Picky eating. The free-responses were reviewed, and common themes from the previous 
study were used as a guide to determine trends in the definitions (Table 5.19). Similar ideas 
about Picky eating emerged with ―not willing to try new foods‖; ―eating a limited variety‖ and 
―preferring the same or familiar foods‖ being the most common definitions given by the parents. 
Other definitions, not mentioned in the previous study, referred to a PE child as ―not eating what 
is served to the rest of the family‖; ―deciding to go hungry or skip a meal if a disliked food is 
presented‖; and exhibiting fickle preferences like ―eating one food once and then rejecting it the 
next‖.  For people to decide that the behaviors were markers of picky eating, they probably need 
to have experience with these behaviors first hand. Because this study involved parents with 
children in our target age range, more experiential-based definitions of picky eating would likely 
to emerge. The definitions were also segregated based on the child‘s PE status (―never‖ to 
―always‖), but no significant trends in definitions were revealed.  
 
5.5 Conclusions 
Although parent‘s perceptions of their own child‘s pickiness did not align with any 
particular segment as originally hypothesized, the results of the conjoint analysis demonstrate the 
wide variability in the perception and experience of picky eating. This was also confirmed 
anecdotally when parents provided numerous different definitions of picky eating during the 
open-end questions.  Also, the elements used in this study were encompassing of common 
associations of picky eating reported both in previous parental focus groups and in literature. 
105 
 
Because the segments did not differentiate perceived PE from NPE, it is possible that there are 
other behaviors or child characteristics not investigate in this study, but that motivate parents to 
deem their child PE or NPE. Future research may need to look beyond the common associations 
of picky eating to determine if there are underlying perceptions or behaviors that have not been 
revealed as markers of picky eating. This is a main focus of the Central Location Surveys and In-
Home Mealtime Evaluations completed in the remaining studies of the Early Childhood 
Mealtime Study (Chapter 6).  
The conjoint analysis method may not be the most appropriate technique to dichotomize 
PE and NPE groups (at least not until all defining characteristics of picky eating are confirmed), 
but the study did reveal similar segments of early childhood mealtime behaviors as compared to 
the previous conjoint analysis (Chapter 4). This is an important finding, because unlike the 
previous conjoint where participants were a general population, this study targeted parents of 24- 
to 48-month-old children. The segmentation is strong evidence of the types and proportion of 
early childhood mealtime behaviors that may be experienced by parents regardless of picky 
eating status. Yet, future research will need to be conducted with a broader population to 
determine if these trends remain consistent. Both conjoint analysis studies were conducted in the 
mid-west of the United States with a high proportion of Caucasian, middle-class, well-educated 
participants, so conclusions may not be applicable to the broader public.  
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5.7 Tables  
Table 5.1 Finalized categories and elements used in the conjoint analysis. 
Category Element 
  
Before Mealtime 
Behaviors 
(BMB) 
- Goes for long periods of time without thinking about eating or 
saying "I'm hungry" 
- Puts up a fight or refuses to come to the table when it is time 
for a meal 
- Does not want to participate in meal preparation or table 
setting 
- Before mealtime, shows signs of fear, nervousness, or strong 
anxiety 
- Continuously goes in and out of the kitchen and questions 
about the meal being prepared 
  
During Mealtime 
Behaviors 
(DMB) 
- Will cringe, cry, or gag after seeing or eating certain foods 
- Is disengaged / uninvolved while sitting at the table during 
mealtime (i.e. does not participate in conversation) 
- Will immediately be suspicious of food and feels the need to 
carefully inspect the majority of food 
- Always has something better to do than eating (i.e. talks 
through whole meal, plays at the table) 
- Shows signs of sadness or disappointment when food is not 
prepared / cooked in the "right way" 
  
General Mealtime 
Preferences 
(GMP) 
- Prefers foods from only one food group (i.e. breads only or 
fruits only, etc.) / Lacks variety 
- Has a strong preference toward specific food presentation (i.e. 
does not like food on plate to touch) 
- Will not try new foods and prefers to eat the same foods 
repeatedly  
- Will not eat any foods that are mixed or that have complex 
ingredients (i.e. soups, casseroles, spaghetti) 
- Eats a limited number of items from each food group (i.e. 
cereal / waffles only from bread group, chicken nuggets only 
from meat) 
  
Food Sensory Dependent 
Preferences 
(FSDP) 
- Avoids foods that are mushy or slippery 
- Prefers only sweet or salty foods that do not have a significant 
amount of other flavors 
- Prefers textures that are hard, dry and/or crunchy 
- Prefers foods of a particular color 
- Prefers only pureed or smooth foods with no detectable 
particulates 
 
 
 
 
109 
 
Table 5.2 Demographic profile of conjoint analysis respondents  
 
Demographics Count % Respondents 
Total Panel 498  
   
Males 17 3.4 
Females 481 96.6 
   
Age: 18 - 25 25 5.0 
Age: 26 - 35 373 74.9 
Age: 36 - 45 99 19.9 
  0 
Single 12 2.4 
Married 483 97.0 
Domestic Partner 3 0.6 
   
Education: High school graduate 32 6.4 
Education: Technical school 24 4.8 
Education: Some college 149 29.9 
Education: Bachelor's degree 218 43.8 
Education: Masters or doctorate 70 14.1 
Education: No applicable answer 5 1.0 
   
Control Question: Is your child a picky eater?   
Never 18 3.6 
Rarely 148 29.7 
Sometimes 226 45.4 
Often 82 16.5 
Always 24 4.8 
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Table 5.3 Highest scoring elements for subgroups within perceived picky eaters rated by their parents 
 
Category Element Utility value 
Is your child a picky eater?  
Sometimes (n=226, AC
 ε
 =16.4)  
GMP
 γ
 Will not try new foods and prefers to eat the same foods repeatedly 6.0 
GMP Eats a limited number of items from each food group 7.2 
  
Often (n=82, AC=32.9)  
GMP Will not try new foods and prefers to eat the same foods repeatedly 12.9 
GMP Prefers foods from only one food group 10.5 
GMP Eats a limited number of items from each food group 9.8 
GMP Will not eat any foods that are mixed or that have complex ingredients 6.4 
   
Always (n=64, AC=63.5)  
GMP Will not try new foods and prefers to eat the same foods repeatedly 13.0 
GMP Prefers foods from only one food group 8.7 
GMP Eats a limited number of items from each food group 7.3 
GMP Will not eat any foods that are mixed or that have complex ingredients 5.9 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
 
Table 5.4 Highest and Lowest scoring elements for Segment 1 (n=127, AC
 ε
 =15.5) 
 
Category Element Utility  
   
Highest Elements  
  DMB
 β
 Always has something better to do than eating 6.7 
  FDSP
 δ
 Prefers textures that are hard, dry and/or crunchy 6.5 
FDSP Avoids foods that are mushy or slippery 6.2 
 
 
 
Lowest Elements  
  BMB
 α
 Shows signs of fear, nervousness, or strong anxiety -7.2 
  GMP
 γ
 Will not eat any foods that are mixed or that have complex ingredients -6.5 
GMP Has a strong preference toward specific food presentation -6.3 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
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Table 5.5 Highest and Lowest scoring elements for Segment 2 (n=80, AC
 ε
 =23.5) 
 
Category Element Utility  
   
Highest Elements  
  FSDP
 δ
 Prefers only sweet or salty foods that do not have a significant amount 
of other flavors 
8.3 
 GMP
 γ
 Will not try new foods and prefers to eat the same foods repeatedly 6.5 
   
Lowest Elements  
  DMB
 β
 Will immediately be suspicious of food -14.8 
DMB Is disengaged / uninvolved while sitting at the table -14.4 
DMB Shows signs of sadness or disappointment when food is not prepared / 
cooked in the "right way 
-14.4 
DMB Will cringe, cry, or gag after seeing or eating certain foods -13.7 
DMB Always has something better to do than eating -9.6 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
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Table 5.6 Highest and Lowest scoring elements for Segment 3 (n=128, AC
 ε
 =23.1) 
 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Category Element Utility  
   
Highest Elements  
  GMP
 γ
 Will not try new foods and prefers to eat the same foods repeatedly 11 
GMP Eats a limited number of items from each food group 9.8 
GMP Will not eat any foods that are mixed or that have complex ingredients 9.5 
GMP Prefers foods from only one food group 8.5 
GMP Has a strong preference toward specific food presentation 8.3 
  BMB
 α
 Continuously questions about the meal being prepared 7.6 
   
Lowest Elements  
  FSDP
 δ
 Prefers only pureed or smooth foods with no detectable particulates -11.2 
FSDP Prefers  foods of a particular color -9.3 
FSDP Avoids foods that are mushy or slippery -8.8 
FSDP Prefers textures that are hard, dry and/or crunchy -8.2 
FSDP Prefers only sweet or salty foods that do not have a significant amount of other 
flavors 
-7.9 
  DMB
 β
 Is disengaged / uninvolved while sitting at the table -7.3 
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Table 5.7 Highest and Lowest scoring elements for Segment 4 (n=76, AC
 ε
 =19.5) 
 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
 
 
 
Table 5.8 Highest and Lowest scoring elements for Segment 5 (n=87, AC
 ε
 =14.4) 
 
α BMB = Before Mealtime Behaviors β DMB = During Mealtime Behaviors                                      
γ GMP = General Mealtime Preferences δ FSDP = Food Sensory Dependent Preferences 
ε
 AC = Additive Constant 
Category Element Utility  
   
Highest Elements  
   GMP
 γ
 Will not try new foods and prefers to eat the same foods repeatedly 12 
GMP Eats a limited number of items from each food group 11.6 
GMP Will not eat any foods that are mixed or that have complex ingredients 8.5 
GMP Prefers foods from only one food group 7.8 
GMP Has a strong preference toward specific food presentation 7.7 
   
Lowest Elements  
  BMB
 α
 Shows signs of fear, nervousness, or strong anxiety -13.3 
BMB Does not want to participate in meal preparation -11.8 
BMB Puts up a fight or refuses to come to the table -10.7 
BMB Goes for long periods of time without thinking about eating or saying 
"I'm hungry" 
-9.2 
BMB Continuously questions about the meal being prepared -8.6 
Category Element Utility  
   
Highest Elements  
  DMB
 β
 Always has something better to do than eating 18.7 
   
Lowest Elements  
  FSDP
 δ
 Prefers  foods of a particular color -7.7 
FSDP Avoids foods that are mushy or slippery -6.3 
FSDP Prefers only pureed or smooth foods with no detectable particulates -6.1 
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Table 5.9 Comparison of segments created in previous conjoint analysis with general public (chapter 4) and current conjoint analysis with parents 
(chapter 5). X = Behavior has significantly high utility value O = Behavior has significantly low utility values.  
 
GP  
SEG 
 1  
SEG 
 4  
 
SD  
SEG 
 2  
 
PE  
SEG 
 3  
 
BR  
SEG 
 5  
BEFORE MEALTIME BEHAVIORS  O  O  O  
 
O     
 
   X  
 
X     
Goes for long periods of time without thinking about eating or saying "I'm hungry"  o     o  
 
o     
 
      
 
      
Puts up a fight or refuses to come to the table  o     o  
 
o     
 
      
 
x     
Does not want to participate in meal preparation  o     o  
 
o     
 
      
 
      
Shows signs of fear, nervousness, or strong anxiety  o  o  o  
 
o     
 
      
 
      
Continuously questions about the meal being prepared  o     o  
 
o     
 
   x  
 
      
DURING MEALTIME BEHAVIORS  X  X     
 
O  O  
 
O  O  
 
X  X  
Will cringe, cry, or gag after seeing or eating certain foods           
 
o  o  
 
o     
 
x     
Is disengaged / uninvolved while sitting at the table           
 
o  o  
 
o  o  
 
x     
Will immediately be suspicious of food  x        
 
o  o  
 
      
 
x     
Always has something better to do than eating     x     
 
o  o  
 
o     
 
x  x  
Shows signs of sadness or disappointment when food is not prepared in the "right way‖  x        
 
o  o  
 
o     
 
x     
GENERAL MEALTIME PREFERNCES  X  O  X  
 
X  X  
 
X  X  
 
O     
Prefers foods from only one food group        x  
 
x     
 
x  x  
 
      
Has a strong preference toward specific food presentation     o  x  
 
x     
 
x  x  
 
o     
Will not try new foods and prefers to eat the same foods repeatedly  x     x  
 
x  x  
 
x  x  
 
      
Will not eat any foods that are mixed or that have complex ingredients     o  x  
 
x     
 
x  x  
 
o     
Eats a limited number of items from each food group        x  
 
x     
 
x  x  
 
      
FOOD SENSORY DEPENDENT PREFERENCES  X  X     
 
X  X  
 
O  O  
 
O  O  
Avoids foods that are mushy or slippery  x  x     
 
x     
 
o  o  
 
o  o  
Prefers only sweet or salty foods that do not have a significant amount of flavors  x        
 
x  x  
 
o  o  
 
o     
Prefers textures that are hard, dry and/or crunchy  x  x     
 
x     
 
o  o  
 
o     
Prefers  foods of a particular color  x        
 
x     
 
o  o  
 
o  o  
 Prefers only pureed or smooth foods with no detectable particulates  x        
 
      
 
o  o  
 
o  o  
Green color = categories or elements in common between column groups; Red = categories or elements not in common between column groups 
GP = General Perfectionists, SD = Sensory Dependent, PE = Preferential Eaters, BR = Behavioral Responders 
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Table 5.10 Percent distribution of participants across the segments determined in the current and previous conjoint analysis (Chapter 5 and 4, 
respectively). 
 
 
 
General Conjoint 
(n=359) 
General 
Perfectionists 
(n=159) 
Sensory 
Dependent 
(n=72) 
Preferential 
Eaters 
(n=74) 
Behavior 
Responders 
(n=56) 
 
44% 20% 21% 16% 
Parental Conjoint 
(n=498) 
Segment 1 and 
Segment 4 
(n=203) 
Segment 2 
(n=80) 
Segment 3 
(n=128) 
Segment5 
(n=87) 
 
41% 16% 26% 18% 
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Table 5.11 Distribution counts of picky eater status across segmentation. (N=498) 
Picky Status 
Segment 
1 
Segment 
2 
Segment 
3 
Segment 
4 
Segment 
5 TOTAL 
Never   3 2 6 2 5 18 
Rarely   44 29 30 12 33 148 
Sometimes 56 31 56 45 38 226 
Often 19 14 26 14 9 82 
Always 5 4 10 3 2 24 
No significant association between picky eater status and segment distribution as determined by Chi-
Square (p>0.05) 
 
 
Table 5.12 Distribution percents of picky eater status across segmentation. (N=498) 
Picky Status 
Segment 
1 
Segment 
2 
Segment 
3 
Segment 
4 
Segment 
5 TOTAL 
Never   17% 11% 33% 11% 28% 100 
Rarely   30% 20% 20% 8% 22% 100 
Sometimes 24% 24% 25% 20% 17% 100 
Often 23% 17% 32% 17% 11% 100 
Always 21% 17% 42% 12% 8% 100 
No significant association between picky eater status and segment distribution as determined by Chi-
Square (p>0.05) 
 
 
Table 5.13 Average BMIs by picky eater status. Based on parental reports of height and weights during 
the conjoint analysis. (N=448) 
 
Picky Eater Status Number % Respondents Mean BMI 
Never 17 4% 16.6 
Rarely 131 29% 16.4 
Sometimes 203 45% 16.4 
Often 74 17% 16.3 
Always 23 5% 15.9 
No significant difference between picky eater status and BMI as determined by ANOVA (p>0.05) 
 
 
Table 5.14  Approximately what percentage of the food served at dinnertime is consumed by your child?  
 
Meal Occasion Number % Respondents 
Less than 10%  9 2% 
 10-25%  38 8% 
 25-50%  105 21% 
 50-75%  153 31% 
 75-90% 151 30% 
More than 90%  42 8% 
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Table 5.15 Foods preferred most by a picky eater child.   
 
Category Number % Respondents 
Dairy foods  436 88% 
Breads or grains  411 83% 
Non-citrus fruits 389 78% 
Snack foods 339 68% 
Sweets  335 67% 
Citrus fruits  194 39% 
Non-cold cut meat 194 39% 
Cooked or canned vegetables 187 38% 
Cold cuts / deli meat 188 38% 
Eggs 182 37% 
Raw / uncooked vegetables 142 29% 
Sugary drinks  128 26% 
 
 
 
Table 5.16 Foods avoided most by picky eaters.  
 
Category Number % Respondents 
Raw / uncooked vegetables 256 51% 
Cooked or canned vegetables 176 35% 
Cold cuts / deli meat 170 34% 
Non-cold cut meat 165 33% 
Eggs 127 26% 
Citrus fruits  121 24% 
Sugary drinks  85 17% 
Breads or grains  23 5% 
Non-citrus fruits 21 4% 
Sweets  20 4% 
Snack foods 17 3% 
Dairy foods  6 1% 
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Table 5.17 Mealtime strategies used by parents of 24-48 month old children. Check all that apply 
responses 
 
 
Strategies Number % Respondents 
Negotiate with your child to eat (either to get a reward or 
avoid a consequence) 
 
252 51% 
Serve a combination of foods that are new and/or disliked 
with foods that are preferred by your child 
 
225 45% 
Plead or coax for your child to "just take a bite" or try new 
things 
 
193 39% 
Do not focus on your child's mealtime eating habits 
 
86 17% 
Send preferred foods with child when he or she must eat 
away from home to ensure that he or she will have 
something to eat 
 
72 14% 
Prepare the majority of family meals based on what your 
child will eat 
65 13% 
Prepare a completely separate meal for your child which is 
different from the rest of the family 
 
58 12% 
Allow your child to eat a more preferred food (i.e. peanut 
butter sandwich or cereal) after the family meal is complete 
 
57 11% 
None 50 10% 
Other 40 8% 
 
 
 
 
Table 5.18 Times a new food offered before deciding a child does not like that food? (N=497) 
 
Meal Occasion Number % Respondents 
1 time only 7 1% 
2 times 45 9% 
3-5 times 271 54% 
6-10 times 96 19% 
More than 10 times 78 16% 
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Table 5.19 Summary of definition comments given in free-response by all participants (N=498) 
 
Definition Comments Number % Respondents 
Will not try / avoids new foods   
     Keywords: ―no new foods‖ ;  ―suspicious‖ ; fearful‖ 
 
206 41% 
Eats limited type, #, variety 
     Keywords: ―only a few foods‖ ; ―limited‖ ; ―selective‖ ; ―specific‖ 
 
99 20% 
Prefers familiar, comfortable, same foods 
     Keywords:  ―no change‖ ; ―what remembered‖;  ―only eats what is liked‖ 
 
97 20% 
Does not eat what is served or what family eats 
 
56 11% 
Has a negative reaction to foods 
     Keywords: ―throws fit‖ ; ―upset‖ ; ―cries‖; ―gags‖ ; ―complains‖ 
36 7% 
Needs specific food preparation or presentation 
     Keywords: ―food must look right‖ ; ―must have right preparation‖ 
 
31 6% 
Is fickle about food choices 
    Keywords: ―likes one thing one day but won‘t eat it the next‖;  
                        ―won‘t even eat what they know they like‖ 
 
31 6% 
Would rather go hungry 
     Keywords: ―just won‘t eat if there is food that is not liked‖;                                 
                   ― will go to bed without eating rather than eat something new‖ 
 
 
27 5% 
Determines liking before trying 
      Keywords: ―already knows won‘t like a food without even trying‖ 
 
22 4% 
Dislikes most foods or eats less than normal 
      Keywords: ―eats too little‖ ; ―dislike more foods than liked‖  
 
18 4% 
Avoids “healthy” ; Prefer “unhealthy” 
 
14 3% 
Has no interest or enjoyment in eating 
     Keywords: ―uninterested about mealtime‖ ; ―no satisfaction with food‖ 
 
10 2% 
Rejects mixed or complex foods 
     Keywords: ―no foods touching on plate‖ ; ―eats simple‖ ; ―no mixed‖ 
 
9 2% 
Is Stubborn/Irrational 
      Keywords: ―stubborn‖ ; ―no reasoning‖ 
 
6 1% 
Needs control 
 
4 1% 
Take longer time to finish meal 
 
2 0.4% 
Reject certain foods  
     Reject certain texture (soft) 
     Reject certain taste (strong flavor, bitter) 
     Reject certain appearance/color (strange, green) 
 
32 
15 
2 
14 
 
6 % 
3% 
0.4% 
3% 
 
Prefer certain foods  
     Prefer certain texture (crispy hard) 
     Prefer certain taste (sweet, salty, fatty, sugary, bland) 
     Prefer certain appearance/color (neutral color) 
     Prefer certain food groups 
93 
6 
20 
2 
7 
19% 
1% 
4% 
0.4% 
1% 
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5.8 Figures 
 
Figure 5.1 Consistency of respondents as shown by the number of respondents at different coefficient of 
determination (R
2
).  89.4% of respondents had an R
2
 above 0.64 which is considered a consistent 
respondent. 
 
 
 
 
 
 
Figure 5.2 Which mealtime occasion does your child struggle with most? 
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Figure 5.3 Approximately what percentage of the food served at dinnertime is consumed by your child? 
 
 
 
 
 
Figure 5.4 Foods preferred and avoided most by 24 to 48 month old children 
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Figure 5.5 How many times is a new food offered before deciding a child does not like that food? 
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CHAPTER 6  
COMPARISON OF PICKY AND NON-PICKY EATER CHILDREN AND THEIR 
PARENTS THROUGH CONSUMER HOME USE TEST  
 
6.1 Abstract 
 Picky eating is different from other measureable mealtime concepts like food neophobia 
as it seems to encompass as much parental perception as it does actual childhood behavior.  To 
bridge this gap between perception and behavior, Central Location Surveys (CLT) and In-Home 
Use Test (HUT) were conducted as a part of the Early Childhood Mealtime Study. Following a 
pre-screen conjoint analysis survey, a sub-group of parent (18 to 45 years) - and child (24 to 48 
months)-pairs were recruited to participate in follow-up surveys on mealtime behavior and food 
intake, as well as a two-week Home Use Test where participants evaluated 2 breakfast and 3 
lunch/dinner meals and the children completed a pictorial activity. Based on multiple responses 
to the control question: ―Is your child a Picky Eater?‖ (Never, Rarely, Sometimes, Often, and 
Always), participants were dichotomized into Picky Eaters (PE) (n=83) and Non-Picky Eaters 
(NPE) (n=88) for data comparison. According to the parents responses in the Mealtime 
Assessment Survey and Food Inventory Survey, PE and NPE children differed significantly in 
the majority of behaviors and foods investigated. These results were supported by the responses 
during the in-home mealtime assessment, where the PE and NPE differed significantly on all the 
behavioral measures as well as perceived consumption and product liking. This comprehensive 
study showed distinct differences between parental perceptions and also the mealtime behaviors 
of the dichotomous PE and NPE groups. Also, other potential associations (ex. before mealtime 
behaviors) which are not traditionally reported with picky eating were confirmed. Further 
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investigation of the results is needed to determine what degree of separation exists between the 
behavioral associations of PE and NPE.  
 
Keywords: Mealtime Behaviors, Home Use Test, Picky Eating 
 
6.2 Introduction 
 Although picky eating research is limited by the lack of an operational definition of picky 
eating and lack of a consistent method to dichotomize PE and NPE experimental groups, various 
methods have been applied to determine these associations with picky eating as well as to try and 
distinguish differences between perceived PE and NPE. Parentally reported questionnaires are 
common to investigate behaviors that occur at mealtimes Carruth and others 1998, 2000; 
Gilmore, 2006; Galloway and others, 2003 and 2005; Dubois and others, 2007; Skinner and 
others, 2002; Wright and others, 2007, although there is no standard ―picky eating questionnaire‖ 
that is used to measure this behavioral construct. Recently, we tried to assess marking behaviors 
picky eating through focus groups and subsequent on-line conjoint analysis surveys (Chapters 3 
and 4).  
 In addition to behavioral surveys, many studies use 24-hour food recalls, 2 or 3-day food 
records and food frequency or food preference questionnaires to compare food intake between 
Picky and Non-Picky Eaters (Carruth and others, 1998 and 2004; Jacobi and others, 2003; 
Galloway and others, 2003 and 2005). More controlled measures of food-intake have also been 
conducted in laboratory settings (ex. standardized food buffets). There is only one study to our 
knowledge has conducted standardized feedings in a home environment as a means to compare 
food intake and preferences of PE vs. NPE (Jacobi and others, 2003). In this study, the home-
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meals were only a measure of dietary variety, not necessarily a method to evaluate the entire 
mealtime experience or parent-child reactions to the food in terms of liking. 
 From these methods, several common behaviors are reported to be associated with picky 
eating. These include: having low dietary variety, consuming less or avoiding particular food 
categories (i.e. fruits and vegetables), not willing to try new foods (food neophobia), rejecting 
previously accepted foods, having a longer feeding times, and exhibiting strong preferences for 
certain foods, presentations, and preparation. (Nicklaus and others, 2005; Coulthard and Blissett, 
2009; Jacobi and others, 2008; Dovey and others, 2008; Carruth, 2004; Galloway and others, 
2003; and Galloway and others, 2005). Food neophobia is probably the most associated construct 
with picky eating, and for parents, the two concepts (although two theoretically distinct 
behaviors) are sometimes even synonymous with one another. In addition, some parents 
associate strong physical reactions like gagging or feeling nauseated to particular smells as being 
an indicator of picky eating. In research this type of behavior sometimes indicates a separate 
sensory processing or oral-motor issue. For example the overreaction, withdrawal or avoidance 
to a particular food texture or smell may be diagnosed as food tactile defensiveness or ―sensory-
avoiding‖ rather than picky eating (Smith and others, 2005; Thompson and others, 2010).  
 These numerous associations with picky eating demonstrate that parents have varied 
perceptions of what behaviors characterize picky eating. Yet, because there are few behavioral 
validation studies focused on picky eaters, it is difficult to say whether parents perceptions of 
picky eating actually alight with their child‘s in mealtime behavior.  Because of this, the Early 
Childhood Mealtime Study was developed as a holistic assessment to bridge the gap between 
picky eating perceptions and picky eating behaviors in early childhood. The study aims to 
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uncover the underlying interrelationships between parental perceptions of picky eating, actual 
childhood mealtime behaviors, as well as the parents own mealtime behaviors. 
 
6.3 Materials and Methods 
Participants – Determining a priori Picky Eater Status 
 Participants for the Central Location Surveys and Home Use Test were 171 parent-child 
pairs recruited from the pool of participants that completed conjoint analysis. Participants were 
recruited from the Grand Rapids, MI, area and were screened through ARCS Interactive Voice 
Response (IVR) telephone recruiting system (MSG-Marketing Systems Group, Washington, 
PA). Participants were not recruited if they had timing conflicts or if they or their child had any 
food allergies or sensitivities. Because the conjoint analysis did not provide distinct segmentation 
of PE and NPE, parent-child pairs were separated into initial PE and NPE groups by the parent‘s 
response to the control question ―Is your child a Picky Eater?‖, which was asked again when the 
follow-up recruitment phone calls were made. Parents who answered ―Never‖ or ―Rarely‖ were 
automatically placed into the a tentative Non-Picky group, while those answering ―Often‖ or 
―Always‖ were placed in a tentative Picky group. The subset of parents who classified their child 
as ―Sometimes‖ Picky was divided (balanced for age and gender of the children) with half of the 
parent-child pairs assigned to the tentative Non-Picky group and the other half to the tentative 
Picky group. These initial Picky and Non-Picky groups were used to help determine serving 
design and schedule session times for the study, but these groups were not the final a priori PE 
and NPE groups used for data analysis. 
 To determine the final Picky Eater status of the child, parental responses from the 
conjoint analysis and HUT were taken into account. In addition to the control question being 
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asked twice during the conjoint analysis and once for initial recruitment of the HUT, the control 
question was also asked two more times during the central location surveys, so that consistency 
in the parents‘ responses to the Picky Eater status question could be tracked. All categorical 
responses were transformed to numerical values, which ranged from ―Never=1‖ to ―Always=5‖, 
and the average Picky Eater score for each participant was calculated using the 5 responses given 
to the repeated control question. Children who had an average Picky score less than 3 were 
placed in the Non-Picky group and children with average Picky scores greater than 3 were placed 
in the Picky group. The a priori comparison groups resulted in 83 PE and 88 NPE. The final 
participant demographics for this portion of the study can be found in Table 6.1.  
 
Study Procedure 
 On day 1 of the study, parents went to a research center in the Grand Rapids, MI, area. 
They were given an informed consent document (Appendix H), and upon their consent, the 
parents completed a brief Mealtime Assessment Survey. Following this, groups of 3-6 parents 
met with the research staff to review the protocol of the Home Use Test portion of the study, to 
ask any questions or comment on any concerns, and to receive their study folders, food products, 
and compensation. The parent that came for Day 1 was asked to be the same parent who would 
complete all remaining study activities, and was asked to return to the center 2 weeks from the 
beginning of the study to turn-in all completed materials. For completing the first day‘s 
activities, parents received $15 Meijer Gift Cards.  
 After completing the in-home study activities—5 meal evaluations and 2 pictorial 
activities,—parents returned to the research center at their scheduled session time (exactly 2 
weeks from Day 1). They completed a Food Inventory Survey and Feeding History and returned 
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their completed study folders. The research staff briefly reviewed each study folder for 
completeness, and then compensated the participants with a $35 Meijer Gift Card for their 
participation. Only 1 participant in the Non-Picky Eater group did not complete the mealtime 
evaluations last day surveys due to a family emergency. 
  
Survey Measures 
 All central location surveys were conducted in individual booths at the research facility 
using ARCS Web Module for data collection (MSG-Marketing Systems Group, Washington, 
PA). For the Mealtime Assessment Survey, parents rated how frequently 47 mealtime behaviors 
were exhibited by themselves as a child (thinking back to age 10 or younger), themselves now, 
and their child now (Appendix I). The behavior— ―Is a Picky Eater‖—was embedded into the 
survey so there would be a continuing control measure. Parents rated all behaviors on a 5-pt 
categorical scale with response options being ―Never, Rarely, Sometimes, Often and Always.‖  
Parents were also presented a list of 19 mealtime strategies and were asked to select which 
mealtime strategies they used to get their child to eat at mealtime (multiple selections allowed). 
Behavior items and mealtime strategies were generated from the previous focus group and 
conjoint analysis results (Chapters 3, 4, and 5) and were adapted from several questionnaires 
found in literature—―Understanding the Range and Variation of Human Food Selection 
Questionnaire‖ (Kauer, 2002); ―STRONG Kids Panel Survey‖ (Harrison and Others, 2010); 
―Pre-Schooler Feeding Questionnaire‖ (PFQ; Baughcum and others, 2001); ―Comprehensive 
Feeding Practices Questionnaire‖ (CFPQ; Musher-Eizenman and Holub, 2007). 
 For the Food Inventory and Feeding History Survey completed on the last day of the 
study, parents were presented with a list of 140 items grouped by similar categories (fruits, 
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vegetables, legumes, grains, dairy, meat/egg/fish, mixed dishes, fats/oils, snacks, and 
supplements). The list of foods was adapted from the items used in the US Food and Drug 
Administration‘s (FDA) Total Diet Study (TDS) (Egan and others, 2007). Parents were 
instructed to review the list and choose which items were ―Not served in the household when the 
parent was a child (10 years or younger)‖, ―Not eaten by the parent as a child (10 years or 
younger‖, ―Not served in the parent‘s household now‖, ―Not eaten by the parent now‖, ―Not 
eaten by the parent‘s child now‖. In addition to the 140-item food inventory, parents were also 
provided a history of what they fed their child in the first two years of life (Appendix J). This 
feeding history matrix was taken from the STRONG Kids Panel Survey (Harrison and others, 
2010). Lastly, at the very end of this survey, parents were asked the control question: ―Is your 
child a Picky Eater?‖ for the third time during the two-week HUT and for a fifth and final time in 
the entire Early Childhood Mealtime Study.   
 
Product Description and Serving Design 
 On Day 1, every parent received the same 12 food items—Eggs, Orange Juice, Navel 
Oranges, Canned Peas, Canned Carrots, Canned Peas & Carrots, Deli Chicken, Frozen Grilled 
Chicken Breast Strips, Frozen Breaded Chicken Breast Strips, Macaroni Pasta, Alfredo Sauce, 
and Tomato Sauce—each labeled with a random 3-digit code (Table 6.2). The products were 
chosen because of their perceived sensory properties, potential novelty, and ability to have 
different preparations of within the same food category (i.e. chicken prepared as deli style, 
grilled, or breaded and eggs prepared scrambled or hard boiled). In addition to receiving the 
products, parents also received a study folder that contained five meal evaluation questionnaires 
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and instructions on how to combine the food products to make two breakfast meals and three 
lunch or dinner meals. 
 Eggs, navel oranges, and orange juice were used for the breakfast meals. Because there 
were two preparations for both the egg category (served scrambled or hard-boiled) and the 
orange category (served as slices or juice), a simple 2×2-design created four different meal 
combinations (Appendix K). The remaining food products were used to make either lunch or 
dinner (meal occasion left to parents‘ discretion). In every meal there was a vegetable 
preparation (peas, carrots, or peas & carrots), chicken preparation (deli, grilled or breaded), and 
pasta preparation (pasta with no sauce, pasta with Alfredo sauce, or pasta with tomato sauce). 
Using a 3×3×3 factorial design of these products, 27 meal combinations were created (Appendix 
L). The 4 breakfasts and 27 lunch/dinners were randomized, balanced, and distributed across the 
5 required meals for each panelist; this resulted in 36 different serving orders (Appendix M). The 
serving design ensured that parent-child pairs evaluated every product but never saw a product 
twice in the 2 weeks.   
 Parents were not restricted on when they served a meal during the 2 weeks; they only 
needed to ensure the combination was eaten at the appropriate meal occasion (breakfast or lunch 
/ dinner). They were instructed to prepare and serve these items as instructed either in the study 
folder (i.e. instructions for hard boiling eggs) or on the food package. They were asked not to add 
any extra ingredients or food items to the meal unless they felt the food from the study was not 
substantial enough for their child or themselves. Any additions to the meal were documented on 
the questionnaire.  
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Product Evaluations 
 For each meal, both parent and child were to participate in consuming the given products. 
The parents completed a corresponding 3-page questionnaire that assessed the child‘s behavior, 
food consumption, and parent and child liking of the products (Appendix N). On page 1, parents 
answered the questions about their child‘s behavior with a dichotomous ―Yes‖ or ―No‖ response. 
In addition to this, for of the five meals, parents were asked to estimate the percentage of the 
entire meal as well as the percentage of each food item that was eaten by their child relative to 
what was served. Although there were not controlled measurements of food portion size and 
amount of food eaten like what has been done in previous research (Jacobi and others, 2003), the 
percentages allowed a relative measurements of consumption that could be compared between 
the two groups.  
 For both parent and child, overall liking of the meal and liking of each food item were 
determined using a 3-pt categorical scale.  Although child liking has been reported on 5- and 9-
point hedonic scales as determined by the caretaker‘s interpretation of verbal and non-verbal 
cues of the child (Bovell-Benjamin and others, 1999; Bagger-Sjoback and Bondesson, 1989), 
Guinard (2001) recommends only behavioral observation and consumption data when doing 
sensory research with children 18 months to 3 years of age followed by simple scales and paired 
comparisons after 3 years of age. Because this study aimed to elicit reasonable and reportable 
liking responses from the children, parents were instructed to ask their child directly whether he 
or she ―liked the meal?‖, ―liked the chicken?‖, ―liked the peas?‖ etc. Instead of hedonic scales, 
response options were ―Yes‖, ―No‖, ―Don‘t Know‖. These were predicted as the most reasonable 
responses a child would give when asked a question about liking. To have a direct comparison 
with the child, the parents also evaluated the product and meal liking on a similar ―Yes‖, ―No‖, 
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―Neither like nor dislike‖ categorical scale. In addition to liking, parents and children also gave a 
reason for their liking response, and parents were to report in any comments the child made 
about the food or mealtime.  
  
Pictorial Activity 
 In addition to the meal evaluations, the child participants also completed a qualitative 
pictorial project. Parents received two 8.5‖ x 11‖ pieces of cardstock and one 8-pack of crayons 
on day 1. Sometime during the two weeks (timing left to the discretion of the parents), parents 
instructed their children to draw their ―Most Favorite‖ and ―Least Favorite‖ foods using the 
provided crayons. Parents were asked to dialogue with their child about what was being drawn 
and to caption the children‘s responses on the bottom of the page.  
 
Statistical Analysis 
 To determine the presence of significant associations between the a priori PE and NPE 
groups, all categorical data from the Mealtime Assessment Surveys, Food Inventory, in-home 
child behavior and product evaluations were analyzed by Pearson‘s Chi-Square analysis or 
Fisher‘s Exact Test (used when data did not meet assumption for the Chi-square analysis). To 
determine significant differences in food consumption between Picky and Non-Picky Eaters, data 
were analyzed by independent two-sample t-tests, independent two-sample t-tests assuming 
unequal variance, Analysis of Variance (ANOVA), and Fisher‘s Least Significant Difference 
(LSD) mean separation test. All data were analyzed by XLSTAT (Version 2009, Addinsoft USA, 
New York, NY).  
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6.4 Results and Discussion 
Picky Eater Status 
 Although PE status was determined a priori by the average of the responses to the control 
question, further investigation revealed that a parent‘s response to the control question was not 
static over time. The percent distribution of children across perceived picky eater status 
fluctuated throughout the Early Childhood Mealtime Study (Table 6.3). There was a slight trend 
of more children being perceived as picky as the study continued. These changes in distribution 
are a result of approximately 50% and 30% of parents of PE and NPE, respectively, changing 
their answers at least one time over the course of the 2-week HUT study. When the responses to 
the control question were tracked back through the conjoint analysis (for a total of 5 responses to 
the same control question over one month time period), the percentage of parents changing their 
mind increased to 75% of parents with PE and 60% of parents with NPE changing their response 
at least once. Parents tended to only change their response by plus or minus one response option, 
but even this subtle change was seen up to four times for some participants. In addition, when 
asked about their multiple responses to the control question, approximately 18% percent of 
parents admitted to changing their answer at least once over the course of the study. 
 Because the study was conducted within a brief period of time (1 month) as opposed to a 
longitudinal study, where multiple developmental stages may be experienced by the child, and 
because the changes in response were seen for both parents of Picky and Non-Picky Eaters, these 
findings were definitely unexpected. The results demonstrate that the parents‘ perception of 
picky eating may be fluid and highly influenced by how a child is behaving at the moment the 
question is asked.  This is supported anecdotally when the parents had the opportunity to explain 
―why‖ they changed their mind. Several parents reported that their response ―depended on the 
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mood‖ of the child, changed because the child goes through ―phases of Picky eating‖, and was 
based on the child‘s eating habit of the ―past few days‖ or previous week. Many parents also 
mentioned that the study made them reflect on their child‘s eating habits, and from this, some 
decided that their child was pickier than they once thought and others said that their child was 
less picky than they once believed.  
 The results further exposed the need for better methods to classify the picky eating 
behaviors of children. Parental perceptions of picky eating seem so dependent on current events 
in the child‘s mealtime behavior that using their response to a basic control question may not be 
robust enough to determine established steadfast differences between Picky eating patterns and 
normative eating behavior.  
 
Central Location Surveys (CLT) 
Mealtime Assessment Survey  
 Of the 47 behaviors investigated (Appendix O), significant associations (Chi-square for 
independence, p<0.05) were found between Picky and Non-Picky Eater status and the frequency 
of these 37 behaviors were thought by the parents to be exhibited by their children (Table 6.3 and 
Table 6.4). Picky Eaters were perceived to more frequently exhibit, 1) Before Mealtime 
Behaviors: ―going for long periods of time without thinking about eating‖, ―showing 
nervousness or anxiety before mealtime‖, or ―putting up a fight or refusing to come to the table‖; 
2) During Mealtime Behaviors: ―cringing, crying or gagging at certain foods‖, ―showing sign of 
sadness or disappointment when food is not prepared right‖ or ―refusing to open mouth when not 
wanting to eat certain foods‖; 3) General Preferences: ―eating the same foods‖ or ―eating a 
narrow range of foods or from only one food group‖. On the other hand Non-Picky Eaters were 
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associated more frequently with: ―looking forward to mealtime‖, ―trying new foods‖, ―eating 
foods considered ‗healthy‖, and ―eating complex, mixed, raw, bitter, lumpy, and slippery foods‖. 
Similar trends were found for parents‘ responses to the behaviors they exhibited when they were 
children (10 years of age or younger). When parents described the behaviors of themselves now, 
there were only 3 significant associations between the two groups. Parents of Picky Eaters more 
frequently ―inspected the majority of food before taking a bite‖, ―ate from a narrow range of 
food‖, and ―thought their self to be a Picky Eater‖. All 10 behaviors that were not significant for 
the child were also not significant for the parent as a child and the parent now. A multivariate 
analysis of the data from the Mealtime Assessment Survey can be found in the next chapter 
(Chapter 7) 
  
Mealtime Strategies 
 Overall both parents of Picky and Non-Picky Eaters reported using various mealtime 
strategies to get their children to eat new foods.  There was no significant difference in the 
number of parents who used the top three strategies: ―encourage child to eat new foods‖ (96.4% 
PE and 90.9% NPE); ―praise your child about his or her food intake or feeding skills‖ (90.4% PE 
and 81.8% NPE); and ―encourage your child to eat a variety of foods‖ (89.2% PE and 92% 
NPE). Despite little difference in use of these latter strategies, parents of Picky Eaters were 
significantly associated (Chi-square for independence, p<0.05) with using 14 of the 19 strategies 
listed (Table 6.5). These strategies included: ―withholding or offering sweets as a consequence or 
reward‖, ―providing special accommodations like making different food from what is served‖, 
―preparing a completely separate meal for the child than the rest of the family‖, or ―establishing 
family meals around what the child will eat‖. It is difficult to say whether the difference in 
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parents‘ strategies are in reaction to the child‘s behavior, or if the child behaves a certain way 
because the parent decides to use certain feeding practices, but it can be inferred that these latter 
differences in mealtime strategies may be a point of differentiation when investigating picky 
eating.  
 Although the aim of this study did not investigate feeding practices or even general 
parenting style in-depth beyond this part of the Mealtime Survey, it is interesting that the top 3 
strategies used by both groups of parents are related to authoritative parenting style which 
includes praise, encouragement and reasoning (Nicklas and others, 2001). Authoritative 
parenting style has been associated with positive eating habits (intake of dairy and vegetables) 
and even lower prevalence of obesity (Patrick and others, 2005; Rhee and others, 2005). It would 
seem intuitive that authoritative feeding practices may be associated with Non-Picky eating 
habits, but possibly counter-intuitive to be associated with  Picky Eating habits (as found in this 
study), since Picky Eaters are generally associated with low variety and lower dietary intake of 
fruits and vegetables.. Yet, more parents who perceived their children as Picky Eaters also 
tended to use other feeding practices in combination with encouragement and praise as compared 
to Non-Picky Eaters. Some of these other strategies included ―withholding‖ foods from the child 
as a consequence or even allowing the child to eat snacks whenever they want. In terms of 
parenting style, these strategies would be related to authoritarian and permissive styles, 
respectively (Patrick and others, 2005; Nicklas and others, 2001; Blissett and Haycraft, 2005). 
Both of these styles have been negatively associated with positive eating habits (Nicklas and 
others, 2001). It could be possible that when parents feel their children are not as receptive to 
authoritarian feeding practices, the parents apply other strategies (maybe some even less 
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positive) to get their children to eat. When this occurs, the parent‘s perception of the child‘s 
pickiness is heightened; therefore the child is deemed a Picky Eater.  
 
Food Inventory and History 
 Both the Picky and Non-Picky children in this study had very similar food profiles before 
two years of age (Table 6.6). There were only 2 significant differences in foods being consumed 
by Picky and Non-Picky Eaters. At 7-12 months, 92.6% of Picky Eater Children and 73.9% of 
Non-Picky Eaters were eating commercially available baby food (pureed).  At 19-24 months, 
67.5% of Picky Eaters and 48.9% of Non-Picky Eaters were eating chopped or mashed table 
food. Looking across the age segments, Picky Eaters seemed to get to baby food and chopped or 
mashed table food earlier than Non-Picky Eaters, but also tended to continue to eat these foods 
longer than Non-Picky Eaters. Some researchers and parents have associated sensory issues with 
texture and food complexity with picky eating (Smith and others, 2005; Thompson and others, 
2010). Because of this, it may be possible that Picky Eaters are slightly behind in developmental 
progression particularly in oral-motor skills and may require or even prefer a slower transition to 
table food. It could also be that these results are driven by a sub-sample of children in the Picky 
Eater group who may present more serious developmental disabilities, food aversions, or sensory 
processing issues that were not addressed or screened for in this study.  
 In addition to the differences found in Picky and Non-Picky Eaters, the feeding history 
also revealed a strong majority of parents (over 80%) breastfeeding between 0-3 months. Yet, 
also at this age, there were parents who reported feeding 100% fruit juice, infant cereal from a 
bottle, pureed baby food, and even chopped, mashed or regular table food. In addition to this, by 
12 months of age, 9.6% of Picky Eaters and 11.4% of Non-Picky Eaters were already consuming 
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cow‘s milk. These feeding practices are highly contradictory to the AAP recommendation of 
exclusive breast or formula feeding for the first months of life, weaning on complementary 
developmentally appropriate foods, and introducing cow‘s milk after one year (AAP, 2005). 
Because these findings were not exclusive to either Picky or Non-Picky Eaters, the results show 
a potential lack of knowledge and understanding of proper early infant feeding and a potential 
opportunity for more exploration and parental education.  
 Differences between Picky and Non-Picky Eaters became more apparent with the 140-
item food inventory (Appendix P). Significantly more Non-Picky Eaters ate 75 of the 140 foods 
as compared to Picky Eaters (Chi-square for independence, p<0.05) (Table 6.7).  The majority of 
the differences were seen across the fruits, vegetables, legumes, and meats / fish / eggs categories 
similar to what has been found by Jacobi and others (2008), who saw Picky Eaters exhibit food 
avoidances within the majority of food categories. Interestingly, the widest ranges of differences 
were not only seen in the vegetable category (what was expected) but also with beans. For 
example, in the vegetable category broccoli had the largest range of difference with 53% of 
Picky Eaters and 91% of Non-Picky Eaters consuming the vegetable. With refried beans and 
black or white / northern beans, 24% and 32.5% of Picky Eaters ate these foods, respectively, as 
compared to the 72% of Non-Picky Eaters who ate these foods (same percentage of NPE for both 
types of beans). Although one could argue that consumption of beans is dependent on culture and 
geographic location, the homogeneity of the study population reduces this bias. Yet, the 
difference in the intake of beans between Picky and Non-Picky Eaters could be contributed to 
what the parent actually offers the child. Significantly more parents of Non-Picky Eaters (82% 
and 83%, respectively) reported serving refried and black or white beans as compared to parents 
of Picky Eaters (67.5% and 66.3%, respectively). This trend of significant differences in offering 
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and child consumption was also seen with four other vegetables (tomato juice, squash, zucchini, 
and cabbage / coleslaw). Although previous research rightfully looks at differences in serving 
and intake of fruit and vegetable (Skinner and others, 1998), the results in the bean category may 
point to another food that should be considered a point of differentiation between PE and NPE, 
as well as another opportunity to educate parents that children can be limited in what they eat 
based on what they are offered (Skinner and others, 1998).  
 In addition to the differences in foods that PE and NPE were reported to be eating, there 
were several food items eaten by the majority of both groups. Over 90% of PE and NPE were 
reported to eat: bananas, apples / apple juice, majority of the grain and bread products, cheeses, 
butter / margarine, chicken nuggets, pizza, macaroni and cheese, and many of the common 
sweets like cookies and brownies. The number one vegetable eaten by both PE and NPE was 
French Fries / Tater Tots; and the number one meat was Chicken (breaded, fried, or nugget).  
These trends have been confirmed in several other studies (Fox and others, 2004; Skinner and 
others, 1998), and represent a continuing need to promote increase intake of nutrient-dense foods 
rather than energy-dense for all children regardless of Picky Eater status.  
 Lastly, when looking at the parents eating patterns, tomato juice was the only product that 
was consumed by significantly more number of parents of NPE as compared to parents of PE.  
When parents reflected on foods that were served in the household, there were very few 
differences between the two groups with exception to cabbage / coleslaw, mushrooms, chick 
peas / hummus, refried beans and black / white beans, where more parents of NPE remembered 
these products being served when they were children. For 21 of the food items, significantly 
more parents of NPE reported eating these products as a child. Interestingly, all of these products 
were also found to be significantly different by the PE and NPE children in the study. From this, 
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it could be inferred that consumption patterns of the parent as a child may be indicative of what 
their children may eat. 
 
In-Home Use Test (HUT) 
Home Use Test – Mealtime Behaviors  
 For each mealtime, parents were asked to report on their questionnaire whether their 
children exhibited the given ―Before and During the Mealtime Behaviors‖ (Appendix N). Parents 
responded with a dichotomous ―Yes‖ or ―No‖ response, and based on these responses, 
significant associations (Chi-square for independence, p <0.05) between the behavior and Picky 
Eater status were found for all 16 questions and across all meals (Table 6.8). Over 40% of PE 
were reported to question about the meal being prepared, seem sad or disappointed with the food 
served at the meal, request a different food than what was served, become suspicious or inspect 
the food served, take an excessive amount of time to finish the meal, and be unwilling to try or 
avoided a food item served. The majority of these same behaviors were reported for less than 
20% of NPE. In addition, over 25% of PE were significantly associated with needing to have 
food not touching and separated on the plate, cringe / crying / gagging with the food items, and 
preferring to drink rather than eat the food served. NPE were more positively associated with 
willingly coming to the table to eat and participating in mealtime conversation, although it 
should be noted that the percentage of both groups exhibiting these behaviors was over 80%. 
Lastly, 73% of parents of NPE believed their child ate the right amount of food at the meal as 
compared to only 44% of parents of PE. All of these trends were similarly found when the 
percents were broken down by meal occasion (breakfast and lunch). These behavioral 
differences as potential markers of picky eating have a degree of confidence for several reasons: 
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1) all children were exposed to the same exact products and number of meal occasions; 2) 
parents evaluated the child‘s behavior in ―real-time‖ so that their decisions could be based on 
immediate experience; and 3) the parents‘ estimation of percent consumption of the food items, 
reports of their child and their own product liking, and free comments on their child‘s reaction to 
the meals relate to the differences in the behaviors.  
  
Home Use Test – Product Consumption and Evaluation  
 Across all meal occasions parents reported NPE consuming significantly more of the 
meal overall (Independent two-sample t-test, p<0.05) (Figure 6.1 and Table 6.9). This trend was 
also reflected across the products where NPE were reported to consume a significantly higher 
percentage of each product as compared to NPE (Independent t-test, p<0.05) (Figure 6.2 and 
Table 6.10). These differences in consumption were supported by the behavior question also 
asked at the time of the meal: ―Did your child eat the right amount of food at the meal?‖ A 
significant number of parents of PE responded ―No‖ to this question with the majority of these 
parents saying their child ate ―Too little‖. When the total group‘s average percent consumption 
of each product was compared, significant differences were found across many of the foods 
(ANOVA and LSD, p<0.05) (Figure 6.3 and Table 6.11). Significantly higher percentages of the 
breaded chicken and orange juice were consumed followed by scrambled eggs, orange slices, 
deli and grilled chicken, and pasta with tomato sauce. Less than 50% of what was served of the 
plain pasta, alfredo pasta, hard boiled eggs and all vegetables was reported to be eaten by the 
children. When product consumption was compared for the PE and NPE groups separately, the 
same consumption trends were found.  
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 The difference in consumption between PE and NPE was also seen in the liking scores of 
the products (6.12). Children were asked directly if they liked the product and the questionnaire 
predicted the child would either say ―Yes‖, ―No‖ or ―Don‘t Know‖. Significant associations 
were found between PE status and the child liking responses for all of the products except 
carrots, breaded chicken, plain pasta, and pasta with tomato sauce, where both groups had similar 
liking or disliking patterns (Chi-square for independence, p>0.05). The breaded chicken and 
plain pasta liking aligned with the food inventory where there was no difference in the number of 
Picky and Non-Picky Eaters who consumed these products. 
 To help explain the difference in liking scores for each PE or NPE group, child liking 
was compared for each product preparation style (i.e. orange slices vs. orange juice) (Table 6.13 
and Table 6.14). For the PE, all categories except the vegetables had a significant association 
between liking score and product preparation (Chi-square for independence, p<0.05). This was 
the same for the NPE except there was also no significant association found for the pasta 
category. The non-significant associations among the scores of the vegetable preparations are 
probably due to the children‘s general dislike of all of the vegetables served (over 50% PE and 
over 35% NPE responding ―No‖ to liking the vegetables). Another explanation for the low liking 
of the vegetables could be in the food presentation itself. Several parents commented that they 
only serve ―fresh‖ or ―frozen‖ produce in the household, and said that their children requested to 
have the vegetables in that way instead of canned. This sentiment was even depicted in a child‘s 
drawing of a least favorite food where carrots and peas were drawn, and explained that they were 
not ―crunchy‖. For the pasta category, PE had lower ―Yes‖ liking scores for the pasta with 
alfredo. Anecdotally, several parents mentioned this was the first time they had served this 
product to their child, so the lower scores could be due to the overall novelty of the product. 
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Also, the preparation was made with elbow noodles, which many of the children expected to be 
served like Macaroni and Cheese. The idea of novelty could also be seen with the hard-boiled 
egg preparation. Many parents reported not serving hard-boiled eggs at breakfast and that this 
was the first time their child had tried eggs in that way. In addition to this, several parents 
commented on how their child would eat the white of the egg but not yolk. The texture 
differences in the two parts of the food were probably driving some of the liking scores. Within 
the chicken category, differences in preparation were driven by the strong liking for the breaded 
chicken. The breaded chicken closely resembled chicken nuggets which were probably very 
familiar since 96% of parents reported serving this food item in the Food Inventory. All of the 
other food products (except pasta with alfredo) were also embedded into the Food Inventory. 
Besides breaded chicken, plain pasta was the only food product in the inventory that had no 
significant difference in the number of children from either group consuming the product. Many 
of the liking and consumption trends of the children in the meal evaluations mirrored the parental 
reports in the food inventory.  
 Parents liking scores of the food products in the mealtime evaluation were also similar to 
the food inventory. There were no significant differences in parental liking tendencies across all 
products, although like their children, the lowest percent of ―Yes‖ liking scores were found with 
the vegetables (Table 6.15). As mentioned before, the lower percents in liking may be due to the 
vegetables being canned or ―processed‖ rather than ―fresh‖ or ―frozen‖.  When associations with 
category preparation were investigated, only the chicken and pasta categories showed difference 
in liking among the products of those categories (Table 6.16 and Table 6.17). For both these 
categories, parents tended to respond more neutrally. Some parents said that they did not 
necessarily dislike the product, but just wanted the meal to have something more. For instance, 
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plain pasta had the least percentage of ―Yes‖ liking responses, and many parents attributed their 
dislike of the product to ―blandness‖. This was a trend seen for many of the products—the 
parents needing something more to make the food ―more exciting‖. Some children also had the 
sense of missing something (wanting cheese on the plain pasta or to dip their meat into ketchup 
or ranch) but these comments were fewer than the parental comments. Other key words that 
parents mentioned in their reasoning for liking a product included ―simple‖, ―balanced‖, and 
―healthy‖. These key words were definitely a point of difference in how parents and the children 
interpreted liking. Parents tend to consider secondary attributes of the products like balance and 
nutritional value and make their evaluations based on these in combination with basic sensory 
properties of the food, whereas children seem to evaluate liking based on familiarity, mood, 
expectation, as well as texture and taste. 
 Differences in parental and child liking were also investigated for the group as a whole 
and by the separate PE and NPE groups (Tables 6.18-6.20). Except for breaded chicken and 
orange juice, there were significant differences found between the parent and child liking for the 
overall group. This was the same trend for the parents and children in the PE group. For the PE 
group, parents had a higher percentage of ―Yes‖ and ―Neither like nor dislike‖ scores for all 
products as compared to their children). Interestingly, there were few differences in liking scores 
between the parents and children of the NPE group. Only the overall liking and liking of carrots, 
deli chicken, plain pasta and pasta with tomato sauce had different trends. The children tended to 
have a higher percentage of ―Yes‖ responses to the overall meal and plain pasta, whereas the 
parents tended to have higher percentage of ―Yes‖ responses for the carrots and pasta with 
tomato sauce.  
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 Because there were no differences in parental liking patterns, few differences in liking 
patterns between parents and children in the NPE group, but significant differences in liking 
patterns for all products between the parents and children in the Picky Eater group, the findings 
support the thought that picky eating is potentially transient and acceptance of food products 
increases as a picky eater gets older. This idea of ―growing out‖ of pickiness was also supported 
by the participants‘ responses in the Mealtime Assessment Survey. Almost 40% of parents with 
Picky Eaters thought they were ―Often‖ or ―Always‖ picky as a child but only 12% thought they 
were ―Often‖ or ―Always‖ picky now. Even 10% of parents with Non-Picky Eaters said they 
were ―Often‖ or ―Always‖ picky as a child but none of these parents believed they were picky 
now.  
 
Home Use Test - Pictorial Activity 
 From a general review of the pictures by color, more colors were used overall to depict 
the most favorite foods as opposed to the least favorite foods. Orange was the most common 
color used for by both PE and NPE for the most and least liked foods, while yellow was used 
least.  As expected, there seems to be a general increase in the maturity of the pictures as age 
increased from scribbles to more distinct shapes and use of appropriate color for food (Appendix 
R), yet the parent‘s captions of the pictures were the best indicator of what was drawn. 
 Almost 13% of total group of children (16% of PE and 9% NPE) said the favorite food 
drawn was chicken nuggets. For PE, Mac and Cheese was the next commonly depicted favorite 
food followed by bananas, carrots and pasta drawn by 10% and 7% of PE, respectively. 17% and 
6% of Non-picky eaters depicted oranges and Mac and Cheese, respectively, as the favorite 
foods. Overall, peas and carrots were the least liked foods depicted being drawn by 11% and 
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10% of all children, respectively. 20% of PE said they drew some type of eggs as their least 
favorite food. These results are interesting as it is hard to say whether these products drawn are 
actually the children‘s most liked or least liked foods from a day to day basis, since many of the 
most and least liked foods depicted by the children were forms of products that were tested in 
this study. There are a couple of reasons why the study design may have affected the child‘s 
drawings: 1) Parents may have understood the instructions to say the children must choose their 
most and least liked foods of the study. Although this was not the original intention of the 
project, it is understandable that parents could have tried to relate the mealtime activities with the 
pictorial activity since they were both part of the same large study and were in the same study 
folder. 2) Parents were not instructed as to when they should do the pictorial activity with their 
child. Because of this, parents may have chosen a time soon after one of the mealtime 
evaluations to do the picture activity, and children may have recalled products that they had 
experienced recently.  
 There were several other revelations from the parents‘ captions of the drawings. Very few 
drawings depicted foods in the sweets or snack category as one may have expected from the 
results of the Food Inventory. Also, for the disliked foods, there were a few children who 
depicted non-food objects like a diaper, poop, bugs / worms or dog food. This may point to a 
possible disconnect in children being able to express their likes and dislikes of foods away from 
food actually being present. Lastly, many children took a lot of creative freedom in their projects 
depicting family members, scenes in their house, animals, and flowers. It seems that children 
were quite uninhibited in their drawings and only one child was reported to refuse participation 
in the activity. An activity like this may be an opportunity for parents and children to open a 
dialogue about mealtime, foods, and likes / dislikes, and also could be an opportunity for 
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children to become more familiar with a variety of new food items without the expectation of 
having to try them as would be done at mealtime.   
 
6.5 Conclusions 
The holistic results of the Early Childhood Mealtime Study provide deep insight into both 
parental perceptions of picky eating as well as empirical evidence of their child‘s behavior, 
consumption and liking of foods at mealtime. This complete study is unique in several areas: 1) 
the exploratory pre-screen step (conjoint analysis) was a novel approach to parental perceptions 
of their child‘s eating behavior (Chapter 4) ; 2) the control question was asked five times over a 
short amount of time (approximately 1 month) to determine the parents‘ consistency in self-
classifying their child‘s picky eating status without a given definition 3) parents not only 
reported on the behaviors of their children but also on their own behaviors now and the 
recollection of their behaviors as a child; and 4) behavioral evidence to the survey data was 
captured during two-week in-home meal evaluations. The 5controlled meals (using the same 
exact products for every participant) allowed the parents to evaluate their child‘s reactions and 
behaviors based ―real-time‖ events rather than memory, and the meals also provided strong 
evidence of the child‘s current normative reactions at mealtime since the evaluations were 
completed in an amount of time where no age-related developmental shifts would be excepted to 
affect a child‘s behavior.  
The results demonstrate an empirical difference Picky and Non-Picky Eater children in 
this study. Many of the associations and parental perceptions of picky eating like an 
unwillingness to try new foods, not eating the righting amount of food, and liking few numbers 
of foods were confirmed in the CLT and / or HUT. Yet, some associations not commonly 
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reported (i.e. struggling to sit at mealtime, being disengaged at mealtime, and the degree of 
difference in liking and consumption of specific product preparations) were also revealed and 
confirmed in this study. In addition, the results show similarities between a parent‘s childhood 
mealtime patterns and their child‘s behaviors now, but parental differences in behaviors now 
were not found. More research is needed to determine the impact of family history or parenting 
style on picky eating.  
Also, it is important to keep in mind that these results must be taken into context of how 
the children were dichotomized into Picky and Non-Picky Eaters – by using the control question: 
―Is your child a picky eater?‖ The high percentage of parents changing their response to this 
question shows that parents‘ thoughts about their child‘s eating habits are not are not static and 
even seem to fluctuate even within a very short amount of time. Because of this, this 
classification question or similar approach may not be the best determination of a child‘s picky 
eating status. The results of the dichotomous Picky and Non-Picky Eater groups in this study 
may only reflect transient mealtime behaviors and consumption patterns rather than 
characteristics that persist over time. Also, it could be possible that the polarizing results of the 
dichotomous Picky and Non-Picky Eaters are occurring because there are children in each group 
that are exhibiting extreme behaviors which skew parents perceptions and reports of their child‘s 
behavior.  
Because of these limitations, further investigation of the data should not approach the 
analysis terms of ―Picky Eater‖ and ―Non-Picky Eater‖, but rather analyze the data post hoc 
based on the raw behavior, consumption and liking scores.  The range, variation, and degree of 
difference in the responses may be revealed without bias, and then can be compared back to the 
parent perceived picky eater status. In addition to this, there are many qualitative comments 
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provided both by parent and child during this study that may provide further evidence of trends 
within the data.  This in-depth exploration of the results from Early Childhood Mealtime Study 
may not only confirm and refine the defining markers of picky eating but may also provide a 
mechanism for profiling a child‘s Picky Eater status.   
 
6.6 References 
Bagger-Sjoback D and Bondesson G. 1989. Taste evaluation and compliance of two pediatric   
    formulations of phenoxymethylpenicillin. Scand J Prim Health Care. 7:87-92. 
 
Baughcum AE, Powers SW, Jhonson SB, Camberlin LA, Deeks CM, Jain A, and Whitaker RC.  
     2001. Maternal feeding practices and beliefs and their relationships to overweight in early  
     childhood. J Dev and Behav Ped. 391-408.  
 
Blissett J and Haycraft E. 2008. Are parenting style and controlling feeding practices related?  
     Appetitie. 50:477-485. 
 
Bovell-Benjamin AC, Allen LH, and Guinard LX. 1999. Toddlers‘ acceptance of whole maize  
     meal porridge fortified with Ferrous Bisgycinate. Food Qual and Pref. 10:123-128. 
 
Carruth B, Skinner J, Houck K, Moran J, Coletta F and Ott D. 1998. The phenomenon of ―Picky  
     Eater‖: a behavioral marker in eating patterns of toddlers. J Am Coll Nutr. 17:180-186. 
 
Carruth B and Skinner J. 2000. Revisiting the Picky Eater phenomenon: Neophobic behaviors of  
     young children. J Am Coll Nutr. 19:771-780 
 
Carruth B, Ziegler P, Gordon A, and Barr S. 2004. Prevalence of Picky Eaters among infants and  
     toddlers and their caregivers‘ decisions about offering a new food. J Am Diet Assoc. 104:S57- 
     S64.  
 
Coulthard H and Blissett J. 2009. Fruit and vegetable consumption in children and their mothers:  
     moderating effects of child sensory sensitivity. Appetite. 52:410-415.  
 
Dovey TM, Staples PA, Gibson EL, and Halford JCG. 2008. Food neophobia and ‗picky/fussy‘  
     eating in children: A review. Appetite. 20:181-193.  
 
Dubois L, Farmer A, Girard M, Peterson K and Tatone-Taokuda F. 2007. Problem eating  
     behaviors related to social factors and body weight in preschool children: a longitudinal  
     study. Int J Behavioral Nutr and Physical Activity. 4:9-19.  
 
Egan SK, Bolger PM, and Carrington CD. 2007. Update of the US FDA's Total Diet Study Food  
150 
 
     List and Diets. JESEE. 17:573-582. 
     http://www.fda.gov/Food/FoodSafety/FoodContaminantsAdulteration/TotalDietStudy/ucm 
     184970.htm 
 
Fox MK, Pac S, Devaney B, and Jankowski L. 2004. FITS: What foods are infants and toddlers  
     eating? J Am Diet Assoc. 104:S22-S30.  
 
Galloway AT, Lee Y, and Birch L. 2003. Predictors and consequesnces of food neophobia and  
      pickiness in young girls. J Am Diet Assoc. 103:692-698. 
 
Galloway AT, Fiorito L, Lee Y, and Birch L. 2005. Parental pressure, dietary patterns, and  
      weight status among girls who are ―Picky Eaters‖. J Am Diet Assoc. 105:541-548. 
 
Gilmore L. 2006. ‗You‘re not leaving the table until you‘re finished‘: Problem eating behaviors  
      and mother-child conflict during early and middle childhood. In: Proceedings Psychology  
      Bridging the Tasman: Science, Culture, and Practice. Katsikitis, Mary, eds. Auckland, NZ. 
 
Guinard JX. 2001. Sensory and consumer testing with children. Trends in Food Sci and Tech.  
      11:273-283.  
 
Harrison K, Bost KK, McBride BA, Donovan SM, Grigsby-Toussaint DS, Kim J, Liechty JM,  
      Wiley A, Teran-Garcia M, Jacobsohn, GC. 2010. Toward a developmental conceptualization  
       of contributors to weight imbalance in childhood: The Six-C's model. Child Development  
       Perspectives 4: (in press) 
 
Jacobi C, Agras WS, Bryson S, and Hammer L. 2003. Behavioral validation, precursors, and  
       concomitants of picky eating in childhood. J Am Acad Child and Adolescent Psychiatry.  
      42:76-84. 
 
Jacobi C, Schmitz G, and Agras W. 2008. Is Picky eating a disorder? Int J Eating Dis. 41:626- 
      634. 
 
Kauer J. 2002. The range and variation of human food selection: adult picky eating.  
      Dissertations available from ProQuest. Paper AAI3054960. 
      http://repository.upenn.edu/dissertations/AAI3054960 
 
Musher-Eizenman D and Holub S. 2007. Comprehensive feeding practices questionnaire:  
      validation of a new measure of parental feeding practices. J Ped Psychology. 32:960-972. 
 
Nicklas TA, Baranowski T, Baranowski JC, Cullen K, Rittenberry L, and Olvera N. Family and  
      Child-care provider influences on preschool children‘s fruit, juice, and vegetable  
      consumption. 2001. Nutr Rev. 59:224-235. 
 
Nicklaus S, Boggio V, Chabanet C, and Issanchou S. 2005. A prospective study of food variety  
      seeking in childhood, adolescence and early adult life. Appetite. 44:289-297. 
 
151 
 
Patrick H, Nicklas TA, Hughes SO, and Morales M. 2005. The benefits of authoritative feeding  
     style: caregiver feeding styles and children‘s food consumption patterns. Appetite. 44:243- 
     249.  
 
Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, and Bradley R. Parenting styles and  
     overweight status in first grade. Pediatrics. 117:2047-2054. 
 
Skinner J, Carruth BR, Moran J, Houck K, Schmidhammer J, Reed A, Coletta F, Cotter R, and  
     Ott D. 1998. Toddler‘s food preferences: concordance with family members‘ preferences. J  
     Nutr Educ. 30:17-22. 
 
Skinner JD, Carruth BR, Bounds W, and Ziegler P. 2002. Children‘s food preferences: a  
     longitudinal analysis. J Am Diet Assoc. 102:1638-1647. 
 
Smith AM, Roux S, Naidoo NT, and Venter DJL. 2005. Food choices of tactile defensive  
     children. Nutrition. 21:14-19. 
 
Thompson SD, Bruns DA, and Rains KW. 2010. Picky eating habits or sensory processing  
      issues? Exploring feeding difficulties in infants and toddlers. Young Exceptional Children.  
      13:71-85 
 
Wright CM, Parkinson KN, Shipton DS, and Brewett RF. 2007. How do toddler eating problems  
     relate to their growth, eating behavior, food preferences, and growth? Pediatrics. 120:e1069- 
     e1075. 
 
 
 
 
 
 
 
 
 
 
 
152 
 
6.7 Tables 
Table 6.1 Demographic profile of parent-child pairs participating in the follow-up In-Home Mealtime 
Evaluations study  
 
 
Total 
(N=171) 
Picky Eater 
(n=83) 
Non-Picky 
(n=88) 
CHILD Count % Count % Count % 
Gender: Male 92 53.8 44 53.0 48 54.5 
Gender: Female 79 46.2 39 47.0 40 45.5 
       
Age: 24-36 months 82 48.0 39 47.0 43 48.9 
Age: 37-48 months 89 52.0 44 53.0 45 51.1 
       
Race: African American 5 2.9 2 2.4 3 3.4 
Race: American Indian 1 0.6 0 0.0 1 1.1 
Race: Asian 2 1.2 2 2.4 0 0.0 
Race: Caucasian 163 95.3 80 96.4 83 94.3 
Race: Hispanic 4 2.3 2 2.4 2 2.3 
Race: No applicable answer 2 1.2 0 0.0 2 2.3 
       
PARENTS       
Gender: Male 17 10.1 6 7.2 11 12.5 
Gender: Female 154 91.1 77 92.8 77 87.5 
       
Age: 18-25 9 5.3 5 6.0 4 4.5 
Age: 26-35 133 78.7 67 80.7 66 75.0 
Age: 36-45 29 17.2 11 13.2 18 20.5 
       
Marital Status: Single 4 2.4 2 2.41 2 2.3 
Marital Status: Married 164 97.0 78 93.98 86 97.7 
Marital Status: Domestic Partner 1 0.6 1 1.20 0 0.0 
       
Race: African American 1 0.6 0 0.00 1 1.1 
Race: Asian 1 0.6 1 1.20 0 0.0 
Race: Caucasian 165 97.6 80 96.39 85 96.6 
Race: Hispanic 1 0.6 0 0.00 1 1.1 
Race: No applicable answer 1 0.6 0 0.00 1 1.1 
       
Educations: High School Graduate 9 5.3 5 6.02 4 4.5 
Educations: Technical School 10 5.9 3 3.61 7 8.0 
Educations: Some college 58 34.3 30 36.14 28 31.8 
Educations: Bachelors 68 40.2 28 33.73 40 45.5 
Educations: MS or PhD 23 13.6 14 16.87 9 10.2 
NA 1 0.6 1 1.20 0 0.0 
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Table 6.2 Description of the products evaluated by participants in the Home Use Test 
 
Product Description Package Size Pack Codes 
Orange Juice Minute Maid 100% Orange Juice 10 oz  bottles 
Jun 072010 / 
1449 CT561 
Orange Slices Whole oranges (navel) Whole orange 
N/A / Booth 
Ranches 
    
Scrambled Eggs Large Grade A Egg 1 full carton 
March 31/Apr 
2010/ 
BF204P2435 
Hard Boiled Eggs Large Grade A Egg 1 full carton 
March 31/Apr 
2010/ 
BF204P2435 
Peas Spartan Canned Peas 15 oz can 
Oct 2012 / 
NGB7279 
 
Carrots Spartan Canned Carrots 15 oz can 
Feb 2013 / 
NEA189 
 
Peas & Carrots Spartan Canned Peas and Carrots 15 oz can 
Oct 2012 / AYD 
7229 
Deli Chicken 
Hillshire Farm Oven Roasted Chicken 
Breast Lunchmeat 
5 oz deli pack 
March 31 / 
060P1442 
Breaded Chicken Tyson Frozen Breaded Chicken Breast Strips 13.25 oz  box 
Dec 2010 / 
3509CNQ0510 
Grilled Chicken Tyson Frozen Grilled Chicken Breast Strips 22 oz bag 
Feb 2011 / 0480 
DXT10 
Plain Pasta Box Muellers Elbow Macaroni 16 oz box 
122211Y1 
 
Alfredo Pasta Jar Ragu Classic Alfredo 1 lb (454 g) jar 
Jun 2012 / 
2147ME 
    
Tomato Pasta Jar of Ragu Traditional Pasta Sauce 
1 lb 10 oz  
(737 g) jar 
Jan 2012 / 
0447A1 
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Table 6.3 Percent distribution of participants‘ responses to control question throughout the Early 
Childhood Mealtime Study.   
 
 Conjoint 1 
(n=167) 
Conjoint 2 
(n=170) 
HUT 1 
(n=156) 
HUT 2 
(n=171) 
HUT 3 
(n=170) 
Picky Never 14 7 8 8 5 
Picky Rarely 41 36 41 35 33 
Picky Sometimes 39 22 28 24 26 
Picky Often 5 25 17 22 28 
Picky Always 1 9 7 11 8 
*Missing data not included in percent calculations 
 
 
 
Table 6.4 Parent reported behaviors of their children in the Mealtime Assessment Survey. All behaviors 
listed are associated with the Picky Eater children in this study.   
 
BEHAVIOR P-Value 
Go for long periods of time without thinking about eating or saying "I'm hungry" 0.003 
Put up a fight or refuse to come to the table when it is time for a meal <0.0001 
Show signs of fear, nervousness, or strong anxiety before mealtime < 0.0001* 
Go in and out of kitchen and question about the meal being prepared 0.029 
Cringe, cry or gag after seeing or eating certain foods < 0.0001 
Disengaged / uninvolved while sitting at the table during mealtime < 0.0001 
Suspicious of food 0.001 
Carefully inspect the majority of food before taking a bite < 0.0001 
Has something better to do than eating at mealtime < 0.0001 
Show signs of sadness or disappointment when food is not prepared / cooked "right" < 0.0001* 
Need to eat with special utensils / dishes 0.0002* 
Eats foods in sequence 0.002 
Take a long time to finish a meal compared to the rest of the family < 0.0001 
Refuse to open mouth when do not want to eat certain foods < 0.0001 
Rather drink liquids instead of eat the food at mealtime < 0.0001 
Need specific food presentation or preparation < 0.0001* 
Eat the same foods repeatedly < 0.0001* 
Eat from a narrow range of food (fewer than 10 different foods) < 0.0001 
Eat foods from only one food group (ex. Eats only from meat group, grains group, etc.) < 0.0001 
Eat the same meal for breakfast  0.0001 
Eat the same meal for lunch  0.0001 
Eat the same meal for dinner  < 0.0001 
Is a picky eater < 0.0001 
P-values determined by Chi-Square, statistical significance (p<0.05) 
* P-value from Fisher‘s Exact Test, statistical significance (p<0.05) 
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Table 6.5 Parent reported behaviors of their children in the Mealtime Assessment Survey. All behaviors 
listed are associated with the Non-Picky Eater children in this study.   
 
BEHAVIOR CHILD 
Look forward to eating and mealtime < 0.0001* 
Finish all the food served on the plate < 0.0001 
Try new foods < 0.0001 
Eat foods that are considered "healthy" < 0.0001 
Eat leftovers < 0.0001 
Eat foods with something in them that cannot be seen (ex. Filled foods like eggrolls) < 0.0001 
Eat foods that have touched each other on the plate < 0.0001 
Eat foods that are mixed or that have complex ingredients  (ex. casseroles, lasagna) < 0.0001 
Eat foods with sauces on them (ex. Pasta with tomato sauce, turkey with gravy) < 0.0001 
Eat uncooked foods that are normally served raw (ex. Raw veggies, fruits) 0.002 
Eat bitter foods (even if they are just slightly bitter) 0.026 
Eat foods that are "lumpy" (ex. sauce with pieces in it or stew) <0.0001 
Eat foods that are slippery or "slimy" (ex. Fried egg, Jell-O) <0.0001 
Eat sour foods 0.016* 
P-values determined by Chi-Square, statistical significance (p<0.05) 
* P-value from Fisher‘s Exact Test, statistical significance (p<0.05) 
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Table 6.6 Mealtime Strategies used by Parents to get their child to eat new foods. Check all that apply responses. 
STRATEGY 
PICKY EATERS 
(n=83) 
NON-PICKY EATERS 
(n=88) P-Value 
 Number % Number %  
Encourage your child to try new foods 80 96.4% 80 90.9% NS 
Praise your child about his or her food intake or feeding skills 75 90.4% 72 81.8% NS 
Encourage your child to eat a variety of foods 74 89.2% 81 92.0% NS 
Withhold sweets or snacks to your child as a consequence for not eating food 
that is served at a meal 64 77.1% 43 48.9% 0.0001 
Serve a combination of foods that are new and/or disliked with foods that are 
preferred by your child 62 74.7% 50 56.8% 0.014 
Tell your child that healthy foods taste good 59 71.1% 48 54.5% 0.026 
Offer sweets or snacks to your child as reward for eating food that is served at 
a meal 50 60.2% 35 39.8% 0.007 
Involve your child in planning and preparing family meals 45 54.2% 47 53.4% NS 
Allow your child to choose the foods he wants to eat from the food that is 
served 38 45.8% 21 23.9% 0.003 
Make your child finish all of the meal before getting dessert 38 45.8% 39 44.3% NS 
Offer your child's favorite food as a reward for eating foods your child doesn't 
like 36 43.4% 11 12.5% <0.001 
Allow child to eat what and how much he or she wants at the majority of 
meals 35 42.2% 27 30.7% 0.118 
Make a different food for your child if your child doesn't like what is being 
served 26 31.3% 8 9.1% 0.0002 
Prepare the majority of family meals based on what your child will eat 25 30.1% 9 10.2% 0.001 
Prepare a completely separate meal from the rest of the family for your child 22 26.5% 6 6.8% 0.001 
Allow your child  to eat a more preferred food (i.e. peanut butter sandwich or 
cereal) after the family meal is complete 22 26.5% 6 6.8% 0.001 
Withhold your child's favorite food as a consequence for not eating food that 
is served at a meal 22 26.5% 5 5.7% 0.0001 
Allow child to eat snacks whenever he or she wants 11 13.3% 5 5.7% 0.089 
Do not need to use any strategies to get my child to eat at mealtime 0 0.0% 5 5.7% 0.025* 
Statistical significance determined by Chi-Square (p<0.05),  
* P-value from Fisher‘s Exact Test, statistical significance (p<0.05) 
NS = No Significant association between picky eater status and strategy 
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Table 6.7 Percentage of Picky Eaters and Non-Picky Eaters consuming foods during first two years of life. Check all that apply responses.  
PE = Picky Eater (n=83), NPE = Non-Picky Eater (n=88) 
 
FOOD 0-3 months 
 
4-6 months 
 
7-12 months  13-18 months  19-24 months 
 
PE% NPE% 
 
PE% NPE% 
 
PE% NPE% 
 
PE% NPE% 
 
PE % NPE% 
Breast milk 86.7 87.5 
 
71.1 73.9 
 
53.0 53.4 
 
15.7 17.0 
 
4.8 4.5 
Formula, cow milk-based (Similac, Enfamil,) 37.3 34.1 
 
47.0 44.3 
 
59.0 59.1 
 
8.4 12.5 
 
0.0 3.4 
Formula, soy-protein based (Isomil, Prosobee) 12.0 9.1 
 
13.3 13.6 
 
14.5 17.0 
 
1.2 3.4 
 
1.2 1.1 
Formula, protein hydrolysate (Alimentum) 1.2 0.0 
 
1.2 0.0 
 
2.4 0.0 
 
0.0 0.0 
 
0.0 0.0 
Cow milk (not formula) 1.2 2.3 
 
0.0 1.1 
 
9.6 11.4 
 
83.1 80.7 
 
91.6 89.8 
Soy milk (not formula) 1.2 1.1 
 
0.0 0.0 
 
2.4 0.0 
 
6.0 5.7 
 
6.0 4.5 
Other milks  (goat, rice, condensed) 1.2 1.1 
 
1.2 1.1 
 
0.0 2.3 
 
1.2 3.4 
 
1.2 2.3 
100% Fruit Juice 3.6 4.5 
 
7.2 9.1 
 
33.7 40.9 
 
68.7 65.9 
 
74.7 71.6 
Gatorade (or other sports drinks) 1.2 0.0 
 
0.0 0.0 
 
0.0 2.3 
 
1.2 3.4 
 
6.0 6.8 
Kool-Aid or Soda  1.2 0.0 
 
0.0 0.0 
 
1.2 0.0 
 
3.6 2.3 
 
16.9 13.6 
Infant cereal from bottle 6.0 2.3 
 
18.1 19.3 
 
8.4 12.5 
 
2.4 1.1 
 
1.2 0.0 
Infant cereal from a spoon 4.8 3.4 
 
54.2 53.4 
 
92.8 86.4 
 
37.3 34.1 
 
9.6 8.0 
Baby food (pureed) - commercially available 3.6 3.4 
 
41.0 29.5 
 
91.6* 73.9 
 
54.2 43.2 
 
16.9 9.1 
Baby food (pureed) - home prepared 2.4 3.4 
 
13.3 12.5 
 
42.2 50.0 
 
20.5 28.4 
 
6.0 4.5 
Chopped or Mashed table food 3.6 2.3 
 
7.2 3.4 
 
72.3 75.0 
 
91.6 80.7 
 
67.5* 48.9 
Regular table food (same as rest of family) 3.6 2.3 
 
1.2 0.0 
 
26.5 29.5 
 
79.5 78.4 
 
96.4 95.5 
*Statistical significance determined by Chi-Square (p<0.05) 
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Table 6.8  75 Food items consumed by significantly more Non-Picky Eaters than Picky Eaters  
                           PE = Picky Eater (n=83), NPE = Non-Picky Eater (n=88) 
FOOD PE % NPE % 
 
FOOD PE % NPE % 
Fruits 
 
 
 
Vegetables  
 
 
Peaches 72.3 96.6 
 
100% Tomato Juice 20.5 43.2 
Orange 75.9 97.7 
 
Corn 85.5 95.5 
Grapefruit 22.9 55.7 
 
Tomatoes, Raw 34.9 63.6 
Strawberries 85.5 98.9 
 
Tomato sauce or salsa 77.1 93.2 
Watermelon 83.1 96.6 
 
Peppers (green, red, hot) 32.5 64.8 
Cantaloupe / Melon 66.3 93.2 
 
Carrots 78.3 95.5 
Pineapple 61.4 93.2 
 
Broccoli 53.0 90.9 
Kiwi 42.2 72.7 
 
Green Beans 75.9 95.5 
Pear 74.7 96.6 
 
Spinach 22.9 53.4 
Plums 37.3 62.5 
 
Squash, Orange or winter 31.3 76.1 
Apricot 28.9 44.3 
 
Zucchini, yellow squash 33.7 72.7 
Avocado 20.5 43.2 
 
Potatoes (Mashed, Baked) 84.3 95.5 
Fruit cocktail, mixed fruit 61.4 85.2 
 
Sweet potatoes or yams 51.8 81.8 
Pear 74.7 96.6 
 
Cabbage, coleslaw 19.3 53.4 
Apricot 28.9 44.3 
 
Cauliflower 42.2 79.5 
    
Lettuce salad 50.6 80.7 
Legumes / Grains 
   
Celery 44.6 80.7 
Lima Beans 10.8 31.8 
 
Asparagus 24.1 70.5 
Chick Peas or Hummus 24.1 46.6 
 
Onion 27.7 76.1 
Lentils 10.8 33.0 
 
Mushrooms 20.5 60.2 
Oatmeal 79.5 90.9 
 
Mixed Vegetables 67.5 94.3 
Baked or Chili Beans 42.2 85.2 
    Peas 62.7 89.8 
 
Dairy 
  Refried Beans 24.1 71.6 
 
Cream Cheese 65.1 87.5 
Black or White/Northern Beans 32.5 71.6 
 
Cottage Cheese 47.0 69.3 
Grits 4.8 21.6 
    All percents are statistically significant as determined by Chi-Square (p<0.05) 
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Table 6.8 (cont) 75 Food items consumed by significantly more Non-Picky Eaters than Picky Eaters 
       PE = Picky Eater (n=83), NPE = Non-Picky Eater (n=88) 
 
 
FOOD PE % NPE % 
 
FOOD PE % NPE % 
Meats, Fish, Eggs 
 
 
 
Mixed Dishes 
 
 
Beef, ground/hamburger 83.1 95.5 
 
Tacos or burritos 75.9 97.7 
Beef, steak or roast 69.9 90.9 
 
Spaghetti with tomato meat sauce 81.9 95.5 
Beef, deli roast beef 54.2 77.3 
 
Beef and vegetable stew or soup 54.2 93.2 
Pork, bacon or sausage 79.5 93.2 
 
Chicken pot pie 61.4 89.8 
Pork, roast, loin or chop 66.3 90.9 
 
Casserole 72.3 94.3 
Pork, deli ham 72.3 92.0 
 
Meat with potatoes and gravy 75.9 96.6 
Turkey, breast or leg 77.1 95.5 
 
Stuffed green peppers 15.7 44.3 
Turkey, deli turkey 74.7 94.3 
    Chicken, grilled breast or strips 83.1 96.6 
 
Fats and Oils 
  Chicken, deli chicken 65.1 86.4 
 
Olive Oil 79.5 93.2 
Tuna 30.1 61.4 
 
Salad dressing, Ranch 65.1 84.1 
Shrimp, other shellfish 14.5 38.6 
 
Salad dressing, Italian 30.1 61.4 
Baked Fish 36.1 63.6 
 
Mayonnaise 51.8 79.5 
Eggs, scrambled 79.5 93.2 
    Eggs, hard boiled 41.0 75.0 
 
Beverages 
  Eggs, fried 56.6 81.8 
 
100% Orange Juice 90.4 98.9 
    
Coffee or tea 18.1 38.6 
Snacks & Supplementation 
      Pie 71.1 85.2 
    All percents are statistically significant as determined by Chi-Square (p<0.05) 
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Table 6.9 All significant Behaviors exhibited at mealtime during product evaluations. PE = Picky Eater (n=83), NPE = Non-Picky Eater (n=87) 
 
BEHAVIOR Total Meals Breakfast Lunch/Dinner 
 
PE  
% Yes 
NPE  
% Yes 
PE  
% Yes 
NPE 
% Yes 
PE  
% Yes 
NPE  
% Yes 
Continuously questioned about meal being prepared 46.8 29.4 48.5 29.5 45.8 29.4 
Showed signs of nervousness or anxiety before the meal 16.0 2.8 16.7 2.3 15.6 3.1 
Willingly came to the table at mealtime 88.6 95.2 86.5 94.8 90.0 95.4 
Was a struggle to get your child to sit at the table 19.0 6.2 18.4 5.8 19.4 6.5 
Seemed sad or disappointed with the food presented at the meal  41.2 13.3 44.2 13.9 39.2 13.0 
Commented that food was not prepared or cooked right  15.3 7.1 17.8 8.1 13.7 6.5 
Participated in mealtime conversation 88.8 95.4 85.8 93.6 90.7 96.6 
Requested to eat different food than what was served 46.8 17.6 59.9 22.8 38.3 14.2 
Became suspicious or inspected the food that was served  49.3 16.6 50.0 20.3 48.8 14.1 
Needed to have food not touching and separated on the plate  25.3 5.1 17.9 2.3 30.1 6.9 
Cringed, cried or gag after trying a food item 35.8 9.2 37.3 8.1 34.8 10.0 
Preferred to drink instead of eat what was served at the meal 37.3 13.6 48.4 20.9 29.9 8.8 
Took an excessive amount time to finish the meal as compared to the rest of the 
family 44.2 17.2 41.0 15.2 46.4 18.5 
Had new food presented at the meal  43.7 32.0 45.1 30.1 42.8 33.2 
Was unwilling to try or avoided any of the foods that was served at the meal 58.0 19.8 49.7 12.7 63.5 24.4 
Ate the right amount of food 43.7 73.3 44.1 71.5 43.5 74.4 
All percents are statistically significant as determined by Chi-Square (p<0.05) 
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Table 6.10 Mean percentage of overall food consumption across meal occasions, comparisons between 
Picky and Non-Picky Eaters. Based on parent reported percents 
 
Picky Status Total Meals Breakfast Lunch / Dinner 
Picky Eaters 48.4
b
 51.5
b
 46.4
b
 
Non-Picky Eaters 72.3
a
 78.0
a
 68.6
a
 
 
Means with the different letter within columns are significantly different as determined by Independent T-
Test Assuming Unequal Variance (p<0.05) 
 
 
 
 
 
Table 6.11  Mean percentage of consumption across individual products, comparisons for each product 
between Picky and Non-Picky Eaters. Based on parent reported percents 
 
Product Code Product 
Picky Eaters  
(n=83) 
Non-Picky Eaters 
(n=87) 
204 Orange Juice 72.8b 91.6a 
428 Orange Slices 49.9b 79.7a 
135 Scrambled Eggs 51.9
b 78.9a 
357 Hard Boiled Eggs 26.7b 58.8a 
935 Peas 18.6
b 51.2a 
713 Carrots 23.8b 49.3a 
501 Peas & Carrots 17.9
b 46.3a 
073 Deli Chicken 50.5b 72.2a 
295 Breaded Chicken 74.2b 88.6a 
407 Grilled Chicken 53.9b 67.6a 
614 Plain Pasta 39.0b 58.5a 
836 Alfredo Pasta 29.9b 59.5a 
158 Tomato Pasta 46.8b 67.3a 
 
Means with the different letter within rows are significantly different as determined by Independent T-
Test (p<0.05) 
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Table 6.12  Mean percentage of Total Group (N=170) consumption across products, comparison between 
products. Based on parent reported percents. 
 
Product Code Product Mean Consumption 
204 Orange Juice 82.6
a
 
428 Orange Slices 65.3
bc
 
135 Scrambled Eggs 65.8
b
 
357 Hard Boiled Eggs 43.2
de
 
935 Peas 35.4
ef
 
713 Carrots 36.9
ef
 
501 Peas & Carrots 32.8
f
 
073 Deli Chicken 61.7
bc
 
295 Breaded Chicken 81.6
a
 
407 Grilled Chicken 60.9
bc
 
614 Plain Pasta 49.1
d
 
836 Alfredo Pasta 45.1
d
 
158 Tomato Pasta 57.4
c
 
Means with the same letters are not significantly different at α=0.05 as determined by Fisher‘s Least 
Significant Difference (LSD) mean separation test. 
 
 
 
 
Table 6.13  Percentage of Child Liking Responses, comparisons among ―Yes‖, ―No‖, and ―Don‘t Know‖ 
responses of Picky and Non-Picky Eaters 
 
Code Products % Yes % No % Don’t Know P-Value 
  PE NPE PE NPE PE NPE  
 Overall 53.7 81.2 38.3 12.3 8.0 6.5 <0.0001 
204 Orange Juice 86.7 97.7 12.0 1.1 1.2 1.1 0.005 
428 Orange Slices 63.0 90.7 32.1 8.1 4.9 1.2 < 0.0001 
135 Scrambled Eggs 60.2 86.2 37.3 9.2 2.4 4.6 < 0.0001 
357 Hard Boiled 
Eggs 26.8 62.4 67.1 31.8 6.1 5.9 < 0.0001 
935 Peas 21.0 53.6 69.1 36.9 9.9 9.5 < 0.0001 
713 Carrots 34.1 44.7 56.1 44.7 9.8 10.6 NS 
501 Peas & Carrots 17.5 55.8 67.5 36.0 15.0 8.1 < 0.0001 
073 Deli Chicken 55.4 75.3 36.1 14.1 8.4 10.6 0.004 
295 Breaded Chicken 84.0 94.2 11.1 2.3 4.9 3.5 0.054 
407 Grilled Chicken 67.5 81.6 27.7 11.5 4.8 6.9 0.027 
614 Plain Pasta 57.8 65.1 31.3 23.3 10.8 11.6 NS 
836 Alfredo Pasta 45.7 71.8 40.7 21.2 13.6 7.1 0.003 
158 Tomato Pasta 71.1 81.0 24.1 13.1 4.8 6.0 NS 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
picky eater status and response 
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Table 6.14  Percentage of Child Liking Responses for Picky Eaters, comparisons between product 
preparations 
 
Code Products % Yes % No 
% Don’t 
Know P-Value 
204 Orange Juice 86.7 12.0 1.2 0.001 
 428 Orange Slices 63.0 32.1 4.9 
135 Scrambled Eggs 60.2 37.3 2.4 < 0.0001 
 357 Hard Boiled Eggs 26.8 67.1 6.1 
935 Peas 21.0 69.1 9.9 
NS 
 
713 Carrots 34.1 56.1 9.8 
501 Peas & Carrots 17.5 67.5 15.0 
073 Deli Chicken 55.4 36.1 8.4 
0.011 
 
295 Breaded Chicken 84.0 11.1 4.9 
407 Grilled Chicken 67.5 27.7 4.8 
614 Plain Pasta 57.8 31.3 10.8 
0.021 
 
836 Alfredo Pasta 45.7 40.7 13.6 
158 Tomato Pasta 71.1 24.1 4.8 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
liking and food preparation 
 
 
 
 
Table 6.15  Percentage of Child Liking Responses for Non-Picky Eaters, comparisons between product 
preparations 
 
Code Products % Yes % No 
% Don’t 
Know P-Value 
204 Orange Juice 97.7 1.1 1.1 0.049 
 428 Orange Slices 90.7 8.1 1.2 
135 Scrambled Eggs 86.2 9.2 4.6 0.0004 
 357 Hard Boiled Eggs 62.4 31.8 5.9 
935 Peas 53.6 36.9 9.5 
NS 
 
713 Carrots 44.7 44.7 10.6 
501 Peas & Carrots 55.8 36.0 8.1 
073 Deli Chicken 75.3 14.1 10.6 
0.010 
 
295 Breaded Chicken 94.2 2.3 3.5 
407 Grilled Chicken 81.6 11.5 6.9 
614 Plain Pasta 65.1 23.3 11.6 
NS 
 
836 Alfredo Pasta 71.8 21.2 7.1 
158 Tomato Pasta 81.0 13.1 6.0 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
liking and food preparation 
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Table 6.16  Percentage of Parent Liking Responses, comparisons among ―Yes‖, ―No‖, and ―Neither Like 
nor Dislike‖ responses of Parents of Picky and Non-Picky Eaters 
 
Code Products % Yes % No 
% “Neither Like  
nor Dislike” P-Value 
  PE NPE PE NPE PE NPE  
 Overall 67.9 70.3 15.7 10.7 16.4 19.0 NS 
204 Orange Juice 89.2 90.8 7.2 5.7 3.6 3.4 NS 
428 Orange Slices 90.1 96.5 4.9 1.2 4.9 2.3 NS 
135 Scrambled Eggs 81.9 80.5 7.2 10.3 10.8 9.2 NS 
357 Hard Boiled 
Eggs 69.5 70.1 17.1 19.5 13.4 10.3 
NS 
935 Peas 42.2 53.5 34.9 36.0 22.9 10.5 NS 
713 Carrots 52.4 65.5 28.0 20.7 19.5 13.8 NS 
501 Peas & Carrots 38.6 52.3 41.0 33.7 20.5 14.0 NS 
073 Deli Chicken 60.2 56.0 18.1 15.5 21.7 28.6 NS 
295 Breaded Chicken 85.2 83.9 7.4 9.2 7.4 6.9 NS 
407 Grilled Chicken 76.2 79.3 7.1 11.5 16.7 9.2 NS 
614 Plain Pasta 42.2 50.6 24.1 22.4 33.7 27.1 NS 
836 Alfredo Pasta 63.0 64.3 19.8 16.7 17.3 19.0 NS 
158 Tomato Pasta 76.8 86.0 7.3 1.2 15.9 12.8 NS 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
picky eater status and response 
 
 
 
 
Table 6.17  Percentage of Parent Liking Responses for Parents of Picky Eaters, comparisons between 
product preparations 
 
Code Products % Yes % No 
% “Neither Like  
nor Dislike” P-Value 
204 Orange Juice 89.2 7.2 3.6 NS 
 428 Orange Slices 90.1 4.9 4.9 
135 Scrambled Eggs 81.9 7.2 10.8 NS 
 357 Hard Boiled Eggs 69.5 17.1 13.4 
935 Peas 42.2 34.9 22.9 
NS 
 
713 Carrots 52.4 28.0 19.5 
501 Peas & Carrots 38.6 41.0 20.5 
073 Deli Chicken 60.2 18.1 21.7 
0.005 
 
295 Breaded Chicken 85.2 7.4 7.4 
407 Grilled Chicken 76.2 7.1 16.7 
614 Plain Pasta 42.2 24.1 33.7 
0.0001 
 
836 Alfredo Pasta 63.0 19.8 17.3 
158 Tomato Pasta 76.8 7.3 15.9 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
liking and food preparation 
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Table 6.18  Percentage of Parent Liking Responses for Parents of Non-Picky Eaters, comparisons 
between product preparations 
Code Products % Yes % No 
% “Neither Like 
 nor Dislike” P-Value 
204 Orange Juice 90.8 5.7 3.4 NS 
 428 Orange Slices 96.5 1.2 2.3 
135 Scrambled Eggs 80.5 10.3 9.2 NS 
 357 Hard Boiled Eggs 70.1 19.5 10.3 
935 Peas 53.5 36.0 10.5 
NS 
 
713 Carrots 65.5 20.7 13.8 
501 Peas & Carrots 52.3 33.7 14.0 
073 Deli Chicken 56.0 15.5 28.6 
0.0001 
 
295 Breaded Chicken 83.9 9.2 6.9 
407 Grilled Chicken 79.3 11.5 9.2 
614 Plain Pasta 50.6 22.4 27.1 
<0.0001 
 
836 Alfredo Pasta 64.3 16.7 19.0 
158 Tomato Pasta 86.0 1.2 12.8 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
liking and food preparation 
 
 
Table 6.19  Percentage of Child and Parent Liking Responses, comparisons among ―Don‘t Know/Neither 
Like nor Dislike‖ responses of Total Children and Parents 
Code Products % Yes % No 
% “Neither Like  
nor Dislike” 
P-
Value 
  Child Parent Child Parent Child Parent  
 Overall 
67.7 69.1 25.0 13.1 7.3 17.8 
< 
0.0001 
204 Orange Juice 92.4 89.9 6.5 6.5 1.2 3.6 NS 
428 Orange Slices 
77.2 93.4 19.8 3.0 3.0 3.6 
< 
0.0001 
135 Scrambled Eggs 73.5 81.1 22.9 8.9 3.5 10.1 0.0002 
357 Hard Boiled 
Eggs 44.9 69.6 49.1 18.5 6.0 11.9 
< 
0.0001 
935 Peas 37.6 47.6 52.7 35.7 9.7 16.7 0.005 
713 Carrots 
39.5 58.9 50.3 24.4 10.2 16.7 
< 
0.0001 
501 Peas & Carrots 37.3 45.2 51.2 37.5 11.4 17.3 0.034 
073 Deli Chicken 65.5 58.4 25.0 16.9 9.5 24.7 0.001 
295 Breaded 
Chicken 89.2 84.4 6.6 8.4 4.2 7.2 NS 
407 Grilled Chicken 74.7 77.6 19.4 9.4 5.9 12.9 0.005 
614 Plain Pasta 
61.5 46.1 27.2 23.4 11.2 30.5 
< 
0.0001 
836 Alfredo Pasta 59.0 63.4 30.7 18.3 10.2 18.3 0.010 
158 Tomato Pasta 
76.0 81.4 18.6 4.2 5.4 14.4 
< 
0.0001 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
picky eater status and response 
 
166 
 
Table 6.20  Percentage of Picky Eater Child and Parent Liking Responses, comparisons among ―Don‘t 
Know/Neither Like nor Dislike‖ responses of Picky Children and their Parents 
 
Code Products % Yes % No 
% “Neither Like  
nor Dislike” 
P-
Value 
  Child Parent Child Parent Child Parent  
 Overall 
53.7 67.9 38.3 15.7 8.0 16.4 
< 
0.0001 
204 Orange Juice 86.7 89.2 12.0 7.2 1.2 3.6 NS 
428 Orange Slices 
63.0 90.1 32.1 4.9 4.9 4.9 
< 
0.0001 
135 Scrambled Eggs 
60.2 81.9 37.3 7.2 2.4 10.8 
< 
0.0001 
357 Hard Boiled 
Eggs 26.8 69.5 67.1 17.1 6.1 13.4 
< 
0.0001 
935 Peas 
21.0 42.2 69.1 34.9 9.9 22.9 
< 
0.0001 
713 Carrots 34.1 52.4 56.1 28.0 9.8 19.5 0.001 
501 Peas & Carrots 17.5 38.6 67.5 41.0 15.0 20.5 0.002 
073 Deli Chicken 55.4 60.2 36.1 18.1 8.4 21.7 0.007 
295 Breaded 
Chicken 84.0 85.2 11.1 7.4 4.9 7.4 NS 
407 Grilled Chicken 67.5 76.2 27.7 7.1 4.8 16.7 0.0002 
614 Plain Pasta 57.8 42.2 31.3 24.1 10.8 33.7 0.002 
836 Alfredo Pasta 45.7 63.0 40.7 19.8 13.6 17.3 0.014 
158 Tomato Pasta 71.1 76.8 24.1 7.3 4.8 15.9 0.002 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
picky eater status and response 
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Table 6.21 Percentage of Non-Picky Eater Child and Parent Liking Responses, comparisons among 
―Yes‖, ―No‖, and ―Don‘t Know/Neither Like nor Dislike‖ responses of Non-Picky Children and their 
Parents 
 
Code Products % Yes % No 
% “Neither Like  
nor Dislike” P-Value 
  Child Parent Child Parent Child Parent  
 Overall 81.2 70.3 12.3 10.7 6.5 19.0 < 0.0001 
204 Orange Juice 97.7 90.8 1.1 5.7 1.1 3.4 NS 
428 Orange Slices 90.7 96.5 8.1 1.2 1.2 2.3 NS 
135 Scrambled Eggs 86.2 80.5 9.2 10.3 4.6 9.2 NS 
357 Hard Boiled 
Eggs 62.4 70.1 31.8 19.5 5.9 10.3 NS 
935 Peas 53.6 53.5 36.9 36.0 9.5 10.5 NS 
713 Carrots 44.7 65.5 44.7 20.7 10.6 13.8 0.003 
501 Peas & Carrots 55.8 52.3 36.0 33.7 8.1 14.0 NS 
073 Deli Chicken 75.3 56.0 14.1 15.5 10.6 28.6 0.008 
295 Breaded 
Chicken 94.2 83.9 2.3 9.2 3.5 6.9 NS 
407 Grilled Chicken 81.6 79.3 11.5 11.5 6.9 9.2 NS 
614 Plain Pasta 65.1 50.6 23.3 22.4 11.6 27.1 0.031 
836 Alfredo Pasta 71.8 64.3 21.2 16.7 7.1 19.0 NS 
158 Tomato Pasta 81.0 86.0 13.1 1.2 6.0 12.8 0.003 
Statistical significance determined by Chi-Square (p<0.05), NS = No Significant association between 
picky eater status and response 
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6.8 Figures 
Figure 6.1  Mean percentage of overall food consumption across meal occasions, comparisons between 
Picky and Non-Picky Eaters. Based on parent reported percents 
 
 
Means with the different letter within meal occasion are significantly different as determined by 
Independent T-Test Assuming Unequal Variance (p<0.05) 
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Figure 6.2  Mean percentage of consumption across individual products, comparisons between Picky and Non-Picky Eaters. Based on parent 
reported percents 
 
Means with the different letter within products are significantly different as determined by Independent T-Test (p<0.05) 
 
 
 
 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
P
er
ce
n
t 
C
o
n
su
m
p
ti
o
n
Products
Picky Eaters (n=83)
Non-Picky Eaters (n=87)
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
170 
 
Figure 6.3  Mean percentage of Total Group (N=170) consumption across products, comparison between products. Based on parent reported 
percents. 
 
 
Means with the same letters are not significantly different at α=0.05 as determined by Fisher‘s Least Significant Difference (LSD) mean separation 
test. 
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CHAPTER 7 
EXPLORATORY MAPPING OF EARLY CHILDHOOD MEALTIME BEHAVIORS BY 
MULTIPLE CORRESPONDENCE ANALYSIS 
 
7.1 Abstract 
 As an exploratory approach to determine the inter-relationship among the many 
significant behavior variables of Early Childhood Mealtime Study, Multiple Correspondence 
Analysis (MCA) was applied post-hoc to the data from the Mealtime Assessment Survey and In-
Home Mealtime Evaluation questionnaires (Chapter 6). The MCA results for the Mealtime 
Assessment Survey data accounted for 70% of the variance of the data, and the plots 
demonstrated a recognizable ―horseshoe‖ effect. This parabolic shape signified a strong order to 
the data, which was seen in a definitive trend of extreme frequencies of behaviors (Never and 
Always) highly related to quadrants with the illustrative variables of extreme picky eater status 
(Never Picky or Always Picky). Less than half of respondents fell in these two areas of the 
curve. Moderate behavior frequencies were attributed to a more neutral picky eater status and 
were found in the same area on the plot as the majority of respondents (although these 
respondents may have been classified into a dichotomous Non-Picky Eater (NPE) or Picky Eater 
(PE) group in the Early Childhood Mealtime Study). A similar ―horseshoe‖ effect was also seen 
in the behaviors evaluated during the In-Home portion of the study. This provided supportive 
evidence that children‘s picky eating behaviors may not be well described dichotomously (Picky 
or Non-Picky), but rather may reflect a combination of moderate and extreme behaviors. 
Although both MCAs demonstrated the same overall trend in the data, it should be noted that the 
MCA of the In-Home data explained a lower variance in the data due to a poor variance loading 
on Factor 2. Because the In-Home evaluations did not assess all the behaviors found in Mealtime 
Assessment, the lower explained variance in the second MCA could reflect a missing behavior 
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that was captured in the Mealtime Assessment, but not in the In-Home evaluations. In spite of 
this, because MCA accounts for multiple variable relationships simultaneously, this analysis is a 
possible approach to visually display the range and variation of early childhood mealtime 
behaviors, to create a classification system for picky eater status and to reduce the variability 
when creating dichotomous PE and NPE experimental groups.  
Keywords: picky eater, multiple correspondence analysis, early childhood behaviors 
 
 
7.2 Introduction 
 Picky eating is a feeding-related problem commonly by reported parents and investigated 
in research of children‘s health and eating behaviors (Carruth and others, 2004). Although ―picky 
eating‖ does not have an operational definition, several methods and subsequent analysis have 
been applied to determine behavioral associations and to distinguish differences of perceived PE 
and NPE. Anthropometric measures like Body Mass Index (BMI) are used to provide a physical 
comparison between Picky and Non-Picky Eaters. (Wright and others, 2007; Ekstein and others, 
2010; Dubois and others, 2007; Jacobi and others, 2008). Food intake is also commonly 
compared between PE and NPE. In a longitudinal study by Jacobi and others (2003), measures of 
food intake included recording sucking patterns of infants, total bites and bite rates of children, 
and weighing foods before and after consumption during standardized home feedings, which to 
our knowledge is the only home-study applied in picky eating research. 24-hour food recalls, 2 
or 3-day food records and food frequency or food preference questionnaires, have also been used 
to determine differences in eating patterns and food consumption between PE and NPE (Carruth 
and others, 1998 and 2004; Jacobi and others, 2003; Galloway and others, 2003 and 2005).  
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 Parental reported questionnaires (either completed through interviews or written) are also 
popular assessment tools for picky eating research. For example, the Standford Feeding 
Questionnaire, Child Feeding Questionnaire, Three-factor Eating Questionnaire, Food 
Neophobia Scale, and Children‘s Eating Behaviour Questionnaire have been applied or adapted 
in several picky eating research studies (Carruth and others 1998, 2000; Gilmore, 2006; 
Galloway and others, 2003 and 2005; Dubois and others, 2007; Skinner and others, 2002; Wright 
and others, 2007). Parental perceptions are traditionally assessed in the questionnaires by 
measuring responses on a 5- or 7-pt Likert scales (ex. ―Never, Rarely, Sometimes, Often, 
Always‖). These categorical data are analyzed various ways including non-parametric Chi-
square for independence or goodness-of-fit or by parametric factor analysis like Principal 
Component Analysis. Although Principal Component Analysis is a common multivariate 
analysis, its theoretical framework is based on a parametric model that cannot always accurately 
plot categorical data (Niitsuma and Okada, 2005). To overcome this, there are ―analogous‖ 
multivariate techniques [like Multiple Correspondence Analysis (MCA)] that summarize and 
plot interrelationships of discrete variables, but to our knowledge, no such analysis and visual 
plotting has been applied to data collected in previous picky eating studies (Niitsuma and Okada, 
2005; Bourdieu, 2005; McEwan and Schlich, 1991). MCA was applied to two separate survey 
data collected from a previously conducted Early Childhood Mealtime Study. It was 
hypothesized that MCA could be used to visually profile the attribute relationships of a picky 
eater by considering all the significant behaviors of the Mealtime Assessment Survey and In-
Home Product Evaluations.  
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7.3 Materials and Methods 
 One-hundred-seventy-one parent (18-45 yrs) and child (24-48 mos)-pairs participated in a 
previously conducted Early Childhood Mealtime Study. The main objectives of the study were to 
investigate parental perceptions of Picky Eating, as well as, to confirm these perceptions through 
behavior surveys and actual in-home meal evaluations. During the course of the study parents 
answered the control question ―Is your child a picky eater?‖ (Responses: Never, Rarely, 
Sometimes, Often and Always) five different times. For a priori data analysis participants in the 
study were separated into Picky Eater (n=83) and Non-Picky Eater (n=88) groups as determined 
by an average picky score of 3 or higher for the control questions.  
 On Day 1 of the study, parents completed a Mealtime Assessment Survey which 
investigated how frequently 47 mealtime behaviors were exhibited by the parents as children 
(thinking back to age 10 or younger), the parents now, and the parent‘s child now (Appendix I). 
All behaviors were written with a neutral tone, and parents rated all behaviors on a 5-pt 
categorical scale with response options being ―Never, Rarely, Sometimes, Often and Always.‖  
 After the Mealtime Assessment Survey, the parent-child pairs had two weeks to evaluate 
five different pre-determined meals (2 breakfasts and 3 dinners). For each meal, both parent and 
child were to participate in consuming the given products, and parents completed a 
corresponding three-page questionnaire that assessed the child‘s behavior, food consumption, 
and parent and child liking of the products (Appendix N). Parents answered questions about their 
child‘s behavior at each of the five meals meal with a dichotomous ―Yes‖ or ―No‖ response. 
From the categorical count in the Mealtime Assessment Survey and the In-Home Product 
Evaluations significant associations between behaviors and the child‘s Picky / Non-Picky status 
were determined by Chi-Square test for independence (Tables 7.1-7.3).  
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 Two separate MCA tests were run in this study—once on the data from the Mealtime 
Assessment and once on the data from the In-Home Product Evaluations. Since MCA considers 
all possible contingency tables of variables within a data set, only the 37 and 15 significant 
behaviors found between the dichotomous PE and NPE groups in the Mealtime Assessment 
Survey and the In-Home Product Evaluations respectively were used for analysis. To determine 
the relationship between variables in the Mealtime Assessment Survey, all behaviors other than 
―Is a picky eater‖ were considered active variables. For visual ease, the behaviors were assigned 
abbreviations, and responses were coded with Never=1 to Always=5. The picky eater behavior 
(Never to Always) was used as an illustrative or supplementary variable (not a part of the 
analysis but mapped in after). The ―observations‖ for the data were the total group of 
participants, and who, for ease of reference, were labeled by their original a priori PE or NPE 
status.  
 Although, the In-Home Product Evaluations did not explicitly provide the frequency at 
which a particular behavior was exhibited in the home, the same behavior questionnaire was 
completed five different times for the five meals. The responses for each individual participant 
over the five meals were compared, and the total count of ―Yes‖ responses to a behavior was 
tallied. For example, if a child became ―suspicious‖ about a food item twice during the 5 meal 
evaluations that participant would receive a score of 2 for the behavior ―Became suspicious or 
inspected the food that was served‖. Using this scoring system, general categorical frequencies 
could be inferred (i.e. 0 times = Never, 1-2 = Rarely, 3=Sometimes, 4=Often, and 5=Always), 
and the data were analyzed by MCA as with the Mealtime Assessment results. Similarly, all the 
behaviors were used as active variables while the child‘s picky status (Never to Always) as 
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determined by the control question on the last day of the study was used as an illustrative 
variable.  
 For both MCAs, the Test-Value (TV) Method was used to determine if there are 
significant associations between categories (frequency of a behavior) and a factor (variables) 
(significant if Test-Value > │1.96│ at alpha=0.05) (Ganiere and others, 2004; Lebart, 2006). All 
data were analyzed in XLSTAT (Version 2009, Addinsoft USA, New York, NY).  
 
7.4 Results and Discussion 
Mealtime Assessment Multiple Correspondence Analysis 
 The resulting symmetric variable and observation plot of the Mealtime Assessment data 
can be seen in Figure 7.1 and 7.2, but the clarity of the plots is poor due to so many variable or 
observation points. These plots are visual references to depict the general trend in the shape of 
the data and the overall variation. For better clarity of the results, the plots for each quadrant can 
be found in Figures 7.3-7.8. 
 Overall, the MCA accounted for 71% of the variation in the data, with Factor 1 and 
Factor 2 explaining 61% and 10% of the data respectively. In addition to such a high variation 
explained, the data are a good summary of the information from the Mealtime Assessment 
survey because both Factors 1 and 2 had significantly high adjusted inertias [0.178 and 0.030 
when inertia of 0.027 (derived from 1 / p, where p = number of total variables) was needed to 
ensure at least one variable was explained on an axis].  
 The results exhibited a parabolic or pendulum shape which is a common occurrence in 
MCA. Usually called the ―horseshoe‖ or ―Guttman‖ effect, this particular shape is a result of a 
―quasi-functional relationship‖ between Axis 1 and 2, and it demonstrates a strong ―ordinality of 
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the data‖ (Greenacre and Pardo, 2006; Bourdieu, 2005). This underlying order of the data can be 
seen across the curve from left to right in the two symmetric plots of the behaviors and the 
individual respondents (Figure 7.1 and 7.2), with types of behaviors in relation to picky status 
seemingly explained along the x-axis and the frequency at which the behaviors are exhibited 
explained on the y-axis. The curve shows that the polar categories of Non-Picky and Picky are 
characterized by opposite behavior, but there seems to be a region where behaviors are more 
moderate and could swing either toward picky or non-picky. Distance between the variables and 
between the variables and observations demonstrate the relationship between the two points. 
Although the participants and behaviors were not plotted together (for visual clarity), it can be 
inferred that respondents who appear in a similar location as a variable on the parabolic curve 
exhibited that particular frequency of behavior. Similarly variables, which appear close to each 
other or to the supplementary variable, are likely to be related and exhibited together.  
 Starting in quadrant 2 (Figures 7.3 and Figure 7.4) and the upper left portion of the curve, 
there are the two illustrative variables ―Never‖ and ―Rarely‖ Picky. Both of these illustrative 
variables were significant to Factor 1 (TV=-3.575 and -7.696 respectively), but only ―Never‖ 
Picky was loaded on Factor 2 (TV=-7.696). Of the 43 behaviors found in this quadrant, 30 are 
significant to both Factors 1 and 2 (TV >│1.96│). It could be interpreted that these behaviors 
and their specific frequencies are representative behaviors of the children in this quadrant as well 
as to the general illustrative variables of Never and Rarely Picky. Some of the significant 
behaviors included: ―Always eating mixed or touched foods‖ or ―Never eating a limited variety‖ 
or never reacting by crying or gagging or refusing to open the mouth. Many of these behaviors 
are seen in extreme modalities (Never and Always) which is important because these results 
could help determine the ―cut off‖ behaviors and frequencies that should be exhibited by a child 
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before he or she can be classified as having or not having difficult mealtime behaviors like 
―picky eating‖. 
 Using the a priori picky eater classifications of respondents in the Early Childhood 
Mealtime Study, 85% NPE and 15% PE are clouded in this quadrant. Finding perceived PE in 
this quadrant was unexpected but an interesting learning. Parents of these children may have 
believed their child was a picky eater when responding to the control question, but their 
perceptions of picky eating may not correspond with the other mealtime behaviors investigated 
in the Mealtime Assessment Survey. Or, perhaps the parents response to the control question was 
made on a transient assessment of the child‘s pickiness (evidence of this trend was shown in 
Chapter 6), while their perceptions of other mealtime behaviors remain more static. Whatever the 
reason may be, these results are further evidence that more sensitive measures of eating behavior 
are needed to classify picky eater status. If a behavioral questionnaire were used in combination 
with MCA, one could reduce the parents‘ and even researchers‘ bias of dichotomizing picky 
eater status through a control question (―Is your child a picky eater?‖), and could use particular 
quadrants like this as standard criteria to determine Picky Eater status. For example, the 
behaviors and modalities in quadrant 2 that are significant to both Factor 1 and 2 (like the 
illustrative variable Picky Never), are proposed as behavioral criteria for NPE classification. 
These significant behaviors, their modalities and Test Values can be found in Table 7.4. It is 
possible that if these proposed criteria were used in this study for PE / NPE classification instead 
of the control question, the 15% PE respondents found in this quadrant would have been given a 
completely different classification all together.  
 Moving down the curve through quadrant 3 and 4 (Figures 7.5 and 7.6), more moderate  
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frequencies of mealtime behavior are seen converging near the illustrative variable ―Sometimes 
Picky‖ (given its supposedly neutral nature) is almost at the vertex of the parabola. Because of 
this, ―Sometimes Picky‖ is insignificant to Axis 1 (TV < │1.96│), but highly significant to Axis 
2 (TV= -4.587). On the other hand, ―Often Picky‖, also found below the x-axis but near the 
upper right corner of quadrant 4, was only significant to Axis 1 (TV=5.701) . Although, 
intuitively the trend of the curve continues to follow a general ―non-picky‖ to ―picky‖ direction, 
these two quadrants, particularly near the vertex, are a bit more difficult to interpret as the 
moderate frequencies in behavior ―represent the main tendency of the sample‖ (Ganiere and 
others, 2004). This can also be seen in the number and clouds a priori PE and NPE on either side 
of the y-axis. Quadrant 3 is comprised of 83% NPE / 17% PE while Quadrant 4 has 84% PE / 
17% NPE. Because the majority of participants fall below the x-axis (n=100), it is possible that 
these children may better represent the normative eating patterns found in 2-4 year olds or at the 
very least the normative parental perceptions of a child‘s eating behavior. It is hypothesized that 
those participants found toward the bottom of the curve may oscillate between the two quadrants 
over time, but may not move into the extreme areas of the curve. When thinking about 
determining picky eater status of a child, participants falling in these two quadrants may not be 
the best representation of either extreme PE or NPE but rather may be a better control group or 
moderate PE group.  
 Lastly, as an almost opposite reflection of quadrant 2, quadrant 1 is characterized by 31 
significant behavior frequencies (for Factor 1 and 2) that cloud and trend toward the illustrative 
variable – ―Always Picky‖ (TV= 7.758 for F1 and 4.940 for F2) (Figures 7.7 and 7.8). Many of 
the behaviors in this area of the curve are commonly associated with picky eating particularly in 
regard to not eating foods that are complex, mixed or touching; becoming sad or cringing or 
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gagging with food; not wanting to come to the table, etc. Like quadrant 2, some of the behaviors 
in this quadrant rise above the illustrative variable and the majority of observations. These 
behaviors may reflect isolated occurrences of extreme behaviors, but they may also reflect other 
eating patterns that reach outside the scope of a ―picky eater‖ context. Perhaps in this case, the 
behaviors like ―Never eating healthy‖ or ―Always cringe, crying gagging‖ point to more serious 
feeding problems or oral-motor development issues.  
 Within Quadrant 1, there are 30 participants, and all were classified as a priori PE in the 
Early Childhood Mealtime Study. Unlike any other quadrant, there was 100% alignment with the 
parental perceptions of PE status as well as the behaviors that would be associated with picky 
eating. This alignment provides confidence that the participants falling along this extreme end of 
the curve have been properly dichotomized as a PE. Lastly, because of the homogeneity found in 
this quadrant and because the illustrative variable ―Always Picky‖ was significant to both 
Factors 1 and 2, it could be hypothesized that, like NPE, the criterion to be an extreme PE could 
be determined based on the behaviors in this quadrant that are also significant to both Factors 1 
and 2. These proposed criterion behaviors can be found in Table 7.4. Further research into these 
significant variables is needed to determine their accuracy and validity, but they are guide to 
objectively assessing the behaviors that characterize PE.  
 Some variables, like gender, age, conjoint analysis segment, and BMI class, were not 
included in the plot because the variable points fell near the origin of the graph and had Test 
Values for both axes less than │1.96│which denotes a weak or insignificant association between 
these variables and the factors (Lebart, 2006). On the other hand, the majority of the variables 
including the illustrative variables represented on the present graph were significantly linked to 
one or both axis. Because of the associations and trends between picky eater status, behavior and 
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respondent are quite clear and much variance is explained in these MCA plots, there is a certain 
amount of confidence that the behavior frequencies found along the curve describe range and 
variability of eating behavior in young children. Given the quadratic nature of the results, the 
MCA technique could potentially provide a model that would more accurately predict a child‘s 
picky eater status –NPE, extreme PE, or moderate PE. A validation study with a larger sample 
and objective behavior assessments from an unbiased observer are needed to determine the 
presence of these trends in the general population.  
 
 
In-Home Product Evaluations Multiple Correspondence Analysis 
 The second MCA of the In-Home Product Evaluation behavior data attempted to reveal 
the same trend that was found in the Mealtime Assessment survey. The symmetric plots of the 
overall data can be seen in Figures 7.9 and 7.10. Although 61% of the variance was explained in 
this plot, there is a significant limitation to note. There is a very weak explanation of the second 
principal axis [adjusted inertia = 0.043 when 0.066 (1/p) is needed to significantly explain the 
variables on the axes], and many variables fell near the origin. Because of this, the trends should 
be interpreted as exploratory rather than empirically confirmatory.  
 The behavioral trends in the plot follow a similar pendulum shape as seen in the previous 
MCA, and the trend of extreme and moderate modalities being found along the plot also are 
apparent. Yet, the illustrative variables are not significantly explained by the two factors, and the 
behaviors are not as evenly dispersed on either side of the y-axis (this could be due to the poor 
loading on Factor 2). There is a dense cloud of behaviors and of participants both Picky and Non 
Picky Eaters, running from quadrant 2 to 4. Also, similar to the Mealtime Assessment, there is a 
trend of behavior frequencies and Picky Eaters following the curve from the middle of quadrant 
4 up into quadrant 1. Further investigation of the product liking scores and mealtime comments 
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of the participants may further support the placement of the behaviors and participants along the 
curve. Overall these exploratory results show promising evidence that the range of eating habits 
found in the Mealtime Assessment are also present when actual mealtimes are evaluated. Yet 
again, these results must be taken into context of the limitations of the analysis. 
 Although, the explanation on the axis is poor and the variability explained is lower than 
the previous MCA, these results point to a couple of possible interpretations. Firstly, what 
parents perceive may not always align with what happens at mealtime. The Mealtime 
Assessment Survey was a questionnaire based on perception and memory whereas the In-Home 
Product Evaluations were based on immediate experience. Because of this, parents may have a 
wide range of perceptions but more similar experience with the same behaviors. Secondly, there 
may be a missing variable that was not investigated in the In-home Meal Evaluations. This 
missing variable(s) may be a better differentiating factor of picky eater status, but it may not 
necessarily be a mealtime behavior. Other influences on picky eating status that were not 
explored in-depth in this research include, but are not limited to, a child‘s overall temperament or 
a parenting style. These should be considered when thinking about profiling a child‘s picky eater 
status.   
 
7.5 Conclusions 
 Multiple Correspondence Analysis was applied in this study as a novel approach to 
assessing the behavioral markers of picky eating and the degrees of difference in mealtime 
behavior of the respondents in the study. Although the first MCA of the Mealtime Assessment 
data was based on parentally perceived behaviors in their children rather than objective 
observations, the results still provided a strong guide for potential differentiating behaviors 
183 
 
between children. Also because PE and NPE were heterogeneous mixed in 3 of the 4 quadrants, 
the MCA demonstrated a potential disjoint between parent‘s perception of their child‘s pickiness 
(as measured by the control question) and the perception of more definable and discrete 
behaviors.  Because of this, the MCA may be a more sensitive analysis of the parental 
perceptions of a child‘s eating behavior. By using the pendulum concept and investigating the 
significant extreme and moderate behaviors along the curve, criterion to determine picky eater 
status could potentially be developed and used in a screening process to more accurately 
determine PE and NPE dichotomous groups for research. Given the proposed screening criteria 
in Table 7.4, more in-depth analysis of the contributions of each of the variables is needed to 
confirm the significance of each behavior in characterizing the respondents, factors, and 
illustrative variables.  
    The second MCA of the In-Home data provided supportive evidence that children 
actually exhibit behaviors that swing between moderate and extreme frequencies. Yet, there was 
not a perfect match between the two MCA plots, and this disjoint may be due to: 1) when 
participating in surveys away from mealtime, parents may skew their perceptions of behavior 
based on their thought of their child‘s pickiness, but when they are asked questions while 
mealtime is occurring they are able to report exact behaviors occurring (i.e. if parent believes 
child is picky then believes behaviors are exhibited more than they actually do happen at 
mealtime); 2) the In-home Evaluation MCA may not have been powerful enough to discriminate 
significance in axis 2 so there may be a skewing of the data 3) there are variables missing in the 
in-home evaluation that may have been captured in the mealtime assessment and that were able 
to better discriminate picky status.  
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 Lastly, the population in this study, although an adequate size (N=171), was comprised of 
an almost homogenous sample of Caucasian and Middle-Class participants. Because of this, 
similar studies should be conducted with larger more representative populations of children in 
the USA to validate the behavioral trends found in this study. If similar findings occur, follow-up 
analysis should investigate modeling the data so that a consistent method of screening picky 
eater or even broad mealtime behavior can be applied in research or with clinicians.  
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7.7 Tables and Figures 
Table 7.1 Significant child behaviors (parentally reported) exhibited more frequently by Picky Eaters in the Mealtime Assessment.  
BEHAVIOR ABR CHILD 
PARENT as 
CHILD 
PARENT 
 NOW 
Go for long periods of time without thinking about eating or saying "I'm hungry" NotHungry 0.003 NS NS 
Put up a fight or refuse to come to the table when it is time for a meal Fight <0.0001 0.001* NS 
Show signs of fear, nervousness, or strong anxiety before mealtime Nervous < 0.0001* 0.005* NS 
Go in and out of kitchen and question about the meal being prepared Question 0.029 NS NS 
Cringe, cry or gag after seeing or eating certain foods CringeCryGag < 0.0001 0.03* NS 
Disengaged / uninvolved while sitting at the table during mealtime Disengaged < 0.0001 NS NS 
Suspicious of food Suspicious 0.001 0.01 NS 
Carefully inspect the majority of food before taking a bite Inspects < 0.0001 0.001 0.007 
Has something better to do than eating at mealtime BetterToDo < 0.0001 0.005 NS 
Show signs of sadness or disappointment when food is not prepared / cooked "right" Sadness < 0.0001* 0.012 NS 
Need to eat with special utensils / dishes Utensils 0.0002* NS NS 
Eats foods in sequence Sequence 0.002 NS NS 
Take a long time to finish a meal compared to the rest of the family LongMeal < 0.0001 NS NS 
Refuse to open mouth when do not want to eat certain foods RefuseOpen < 0.0001 0.006 NS 
Rather drink liquids instead of eat the food at mealtime Drink < 0.0001 0.026 NS 
Need specific food presentation or preparation Presentation < 0.0001* < 0.0001* NS 
Eat the same foods repeatedly SameFd < 0.0001* NS NS 
Eat from a narrow range of food (fewer than 10 different foods) Limited < 0.0001 0.0001 0.043* 
Eat foods from only one food group (ex. Eats only from meat group) OneGrp < 0.0001 0.032* NS 
Eat the same meal for breakfast  Bkfst 0.0001 NS NS 
Eat the same meal for lunch  Lunch 0.0001 NS NS 
Eat the same meal for dinner  Dinner < 0.0001 NS NS 
Is a picky eater PE < 0.0001 < 0.0001 0.002 
P-values determined by Chi-Square, statistical significance (p<0.05) 
* P-value from Fisher‘s Exact Test, statistical significance (p<0.05) 
NS = No Significant association between picky eater status and behavior 
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Table 7.2 Significant child behaviors (parentally reported) exhibited more frequently by Non-Picky Eaters in the Mealtime Assessment.  
BEHAVIOR 
ABR 
CHILD 
PARENT as 
CHILD 
PARENT 
NOW 
Look forward to eating and mealtime LookFwd < 0.0001* 0.003* NS 
Finish all the food served on the plate FinishAll < 0.0001 NS NS 
Try new foods NewFds < 0.0001 0.002* NS 
Eat foods that are considered "healthy" Healthy < 0.0001 NS NS 
Eat leftovers Leftovers < 0.0001 NS NS 
Eat foods with something in them that cannot be seen (ex. Filled foods like eggrolls) FilledFd < 0.0001 NS NS 
Eat foods that have touched each other on the plate TouchedFd < 0.0001 NS NS 
Eat foods that are mixed or that have complex ingredients  (e.x. casseroles, lasagna) MixedFd < 0.0001 0.023* NS 
Eat foods with sauces on them (ex. Pasta with tomato sauce, turkey with gravy) Sauces < 0.0001 0.046* NS 
Eat uncooked foods that are normally served raw (ex. Raw veggies, fruits) RawFd 0.002 NS NS 
Eat bitter foods (even if they are just slightly bitter) Bitter 0.026 NS NS 
Eat foods that are "lumpy" (ex. sauce with pieces in it or stew) Lumpy <0.0001 0.028 NS 
Eat foods that are slippery or "slimy" (ex. Fried egg, Jell-O) Slippery <0.0001 0.02 NS 
Eat sour foods Sour 0.016* NS NS 
P-values determined by Chi-Square, statistical significance (p<0.05) 
* P-value from Fisher‘s Exact Test, statistical significance (p<0.05) 
NS = No Significant association between picky eater status and behavior 
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Table 7.3 All significant Behaviors exhibited at mealtime during in-home product evaluations.  
PE = Picky Eater (n=83), NPE = Non-Picky Eater (n=87) 
 
BEHAVIOR ABR Total Meals Breakfast Lunch/Dinner 
 
 PE  
% Yes 
NPE  
% Yes 
PE  
% Yes 
NPE 
% Yes 
PE  
% Yes 
NPE  
% Yes 
Continuously questioned about meal being prepared Question 46.8 29.4 48.5 29.5 45.8 29.4 
Showed signs of nervousness or anxiety before the meal Nervous 16.0 2.8 16.7 2.3 15.6 3.1 
Willingly came to the table at mealtime ComeTable 88.6 95.2 86.5 94.8 90.0 95.4 
Was a struggle to get your child to sit at the table StruggleSit 19.0 6.2 18.4 5.8 19.4 6.5 
Seemed sad or disappointed with the food presented at the meal  Sadness 41.2 13.3 44.2 13.9 39.2 13.0 
Commented that food was not prepared or cooked right  Preparation 15.3 7.1 17.8 8.1 13.7 6.5 
Participated in mealtime conversation MealConvo 88.8 95.4 85.8 93.6 90.7 96.6 
Requested to eat different food than what was served DifferentFd 46.8 17.6 59.9 22.8 38.3 14.2 
Became suspicious or inspected the food that was served  Suspicious 49.3 16.6 50.0 20.3 48.8 14.1 
Needed to have food not touching and separated on the plate  TouchFd 25.3 5.1 17.9 2.3 30.1 6.9 
Cringed, cried or gag after trying a food item CringeCryGag 35.8 9.2 37.3 8.1 34.8 10.0 
Preferred to drink instead of eat what was served at the meal Drink 37.3 13.6 48.4 20.9 29.9 8.8 
Took an excessive amount time to finish the meal as compared to the rest of the 
family LongMeal 44.2 17.2 41.0 15.2 46.4 18.5 
Was unwilling to try or avoided any of the foods that was served at the meal AvoidFd 58.0 19.8 49.7 12.7 63.5 24.4 
Ate the right amount of food RightAmt 43.7 73.3 44.1 71.5 43.5 74.4 
All percents are statistical significant as determined by Chi-Square (p<0.05) 
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Table 7.4 Proposed behaviors and minimum frequencies that potentially characterizes a NPE or PE (results from Mealtime Assessment) 
 
BEHAVIOR Frequency Test Value F1 Test Value F1 
CRITERIA FOR NPE    
Reference Illustrative Variable: Picky Eater Never -3.232 2.168 
Need specific food presentation or preparation Never -8.215 2.753 
Eats limited variety Never -7.843 5.106 
Eats food from one food group Never -7.793 3.623 
Disengaged / uninvolved while sitting at the table during mealtime Never -6.977 3.621 
Eat foods that have touched each other on the plate Always -6.918 5.346 
Eat foods that are mixed or that have complex ingredients  (e.x. casseroles, lasagna) Always -6.821 6.285 
Finish all the food served on the plate Often -6.759 2.242 
Put up a fight or refuses to come to the table when it is time for a meal Never -6.565 2.868 
Eats the same food for dinner Never -6.402 2.185 
Rather drink liquids instead of eat the food at mealtime Never -6.229 3.120 
Shows signs of sadness or disappointment that food is not prepared in the ―right way‖ Never -5.976 3.003 
Eat foods with sauces on them (ex. Pasta with tomato sauce, turkey with gravy) Always -5.954 5.902 
Need to eat with special utensils / dishes Never -5.805 3.298 
Has something better to do than eating at mealtime Never -5.803 3.560 
Eat foods that are "lumpy" (ex. sauce with pieces in it or stew) Always -5.722 5.978 
Cringe, cry or gag after seeing or eating certain foods Never -5.694 3.232 
Refuse to open mouth when do not want to eat certain foods Never -5.615 4.602 
Carefully inspect the majority of food before taking a bite Never -5.366 4.728 
Looks forward to eating and mealtime Always -5.174 3.032 
Eat foods that are slippery or "slimy" (ex. Fried egg, Jell-O) Always -4.927 5.509 
Suspicious of food Never -4.848 3.601 
Eats the same food for lunch Never -4.651 4.264 
Eats the same food for breakfast Never -4.625 3.908 
Tries new foods Always -4.117 3.523 
Eats foods that are considered ―healthy‖ Always -3.952 4.024 
Eat foods with something in them that cannot be seen (ex. Filled foods like eggrolls) Always -3.767 4.311 
Eats leftovers Always -3.674 3.336 
Eats bitter foods Often -3.625 3.382 
Take a long time to finish a meal compared to the rest of the family Never -2.954 2.148 
Eat uncooked foods that are normally served raw (ex. Raw veggies, fruits) Always -2.372 3.482 
 
All behaviors significant to both F1 and F2 (Test Value > 1.96).  
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Table 7.4(cont.) Proposed behaviors and minimum frequency that potentially characterizes a NPE or PE (results from Mealtime Assessment) 
BEHAVIOR Frequency Test Value F1 Test Value F1 
CRITERIA FOR PE    
Reference Illustrative Variable: Picky Eater Always 6.371 4.669 
Tries new food Rarely 8.698 1.986 
Tries new foods Never 3.458 2.101 
Eats food from one food group Often 8.132 3.347 
Cringe, cry or gag after seeing or eating certain foods Often 7.566 3.370 
Eats the same food Always 6.877 3.425 
Looks forward to eating and mealtime Rarely 6.727 3.425 
Eats limited variety Always 6.721 5.111 
Shows signs of sadness or disappointment that food is not prepared in the ―right way‖  Often 6.721 2.754 
Shows signs of sadness or disappointment that food is not prepared in the ―right way‖  Always 5.058 3.543 
Carefully inspect the majority of food before taking a bite Always 6.568 3.521 
Put up a fight or refuses to come to the table when it is time for a meal Often 6.363 2.451 
Need specific food presentation or preparation Often 6.160 2.363 
Need specific food presentation or preparation Always 3.747 3.184 
Disengaged / uninvolved while sitting at the table during mealtime Often 5.867 2.640 
Refuse to open mouth when do not want to eat certain foods Always 5.535 3.699 
Suspicious of food Always 5.422 3.688 
Eat foods with something in them that cannot be seen (ex. Filled foods like eggrolls) Never 5.406 4.915 
Eats the same food for dinner Often 5.217 3.898 
Rather drink liquids instead of eat the food at mealtime Often 4.881 3.395 
Eat sour foods Never 4.562 4.284 
Eat foods that are mixed or that have complex ingredients  (e.x. casseroles, lasagna) Never 4.475 4.179 
Go for long periods of time without thinking about eating or saying "I'm hungry" Often 4.460 2.791 
Eat leftovers Never 4.131 3.638 
Eat foods that are "lumpy" (ex. sauce with pieces in it or stew) Never 4.029 3.113 
Eats bitter foods Never 3.635 2.820 
Eat foods with sauces on them (ex. Pasta with tomato sauce, turkey with gravy) Never 3.393 2.925 
Eat same food for lunch Always 3.237 2.433 
Eat foods that are slippery or "slimy" (ex. Fried egg, Jell-O) Never 3.216 2.442 
Eat foods that have touched each other on the plate Never 2.880 3.471 
Eats foods that are considered ―healthy‖ Never 2.526 2.888 
All behaviors significant to both F1 and F2 (Test Value > 1.96).  
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Figure 7.1  Symmetric MCA plot using active variables and F1 and F2 from the Mealtime Assessment data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
1=Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always exhibits the behavior. Quadrants numbered counter-clockwise starting at top right. 
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Figure 7.2  Two dimensional MCA using observations and F1 and F2 from the Mealtime Assessment data 
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Figure 7.3 Symmetric MCA plot of active variables in Quadrant 2 for Mealtime Assessment Data 
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Figure 7.4 Symmetric MCA plot of observations Quadrant 2 for Mealtime Assessment Data 
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Figure 7.5 Symmetric MCA plot of active variables in Quadrant 3 and 4 for Mealtime Assessment Data 
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Figure 7.6 Symmetric MCA plot of observations in Quadrant 3 and 4 for Mealtime Assessment Data 
 
 
Bolded PE in quadrant 3 denotes PE with average picky score > 3; No bold for PE in quadrant 3 denotes average picky score of 3 
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Figure 7.7 Symmetric MCA plot of active variables in Quadrant 1 for Mealtime Assessment Data 
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Figure 7.8 Symmetric MCA plot of observations in Quadrant 1 for Mealtime Assessment Data 
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Figure 7.9 Symmetric MCA plot of active variables and F1 and F2 from the In-Home Product Evaluations 
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Figure 7.10Symmetric MCA plot of observations and F1 and F2 from the In-Home Product Evaluations 
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CHAPTER 8 
SUMMARY AND FUTURE RESEARCH 
8.1 Summary 
 In the two exploratory studies conducted in this research, general perceptions of picky 
eating were investigated through parental focus groups and conjoint analysis. The focus groups 
provided deep qualitative insight of parents‘ emotions, perceptions, expectations, and concerns 
of picky eating. These results guided the categorization of four types of picky eating behaviors 
which were subsequently evaluated in the conjoint analysis. In the conjoint analysis only three 
elements—―will not try new foods / eats same foods repeatedly‖; ―eats a limited number of items 
from each food group‖ and ―prefers foods from only one food group / lacks variety—were 
considered to be descriptive of a picky eater child by the entire group. Because only 25% of the 
participants said they had a picky eater child, it was hypothesized that the other behaviors were 
not as significant to the total group, since those behaviors were likely better known to people 
who have first-hand experience with picky eater children. However, post-hoc segmentation of 
the participants revealed four different schools of thought on how one perceives a picky eater. 
The segments were named: ―The Sensory Dependent‖; ―The Behavioral Responders‖; ―The 
General Perfectionists‖; and ―The Preferential Eaters‖. Taken together, the exploratory studies 
demonstrated that people do not have a common perception or even experience with picky 
eating. Because perceptions are varied, it makes sense that picky eating is an extremely difficult 
behavior to characterize in a consistent operational definition.  
 Taking advantage of the ability of the conjoint analysis to segment perceptions, a follow-
up study was conducted with parents of 24 to 48-month-old perceived PE and NPE. Perceived 
pickiness determined by parental response to control question: Is your child a picky eater? 
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(Responses: Never, Rarely, Sometimes, Often, Always). It was hypothesized that the conjoint 
analysis could serve as a pre-screening tool to objectively segment study participants into groups 
based on their perceptions about of child‘s picky status (essentially creating PE and NPE 
segments). Five segments similar to those found in the first conjoint were revealed, but 
participants, regardless of the perception of their child‘s pickiness, were distributed across the 
segments with no recognizable pattern. These findings further demonstrated the variability in 
experiences and perceptions of picky eating, and the need to better understand how picky eating 
is exhibited at mealtime. 
 To help explain what behaviors parents are specifically experiencing with their perceived 
PE and NPE children, a sub-group of parent-child pairs from the previous parental conjoint 
analysis were recruited to complete two central location surveys (CLT) on mealtime behaviors 
and food consumption, as well as a two-week In-Home Use Test (HUT) where both parent and 
child evaluated 12 different food items over five standardized meals (2 breakfast and 3 lunch / 
dinners). Participants were dichotomized into a priori PE and NPE experimental groups based on 
the parents responses to the control question which was asked three different times during the 
study. All a priori comparisons demonstrated empirical differences between PE and NPE in 
terms of parental perceptions about their child‘s behavior and food consumption as well as the 
children‘s actual liking responses to product rating questions in the HUT. In contrast, very few 
differences in behavior, food consumption and product liking were seen between the parents of 
PE and parents of NPE. Yet, when the children were compared back to their parents, more 
significant differences were seen between perceived PE children and their parents compared to 
perceived NPE children and their parents. Although this may seem intuitive, it is hard to say 
whether a child‘s pickiness causes the large difference in their behavior as compared to their 
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parent, or if the behavioral difference from the parent‘s own normative patterns causes the parent 
to consider their child picky.  
Lastly, by asking the control question (Is your child a picky eater?) repeatedly throughout 
the study, it was revealed that the majority of parents changed their response at least once during 
the study which again provides evidence for fluid interpretation of picky eating. Because of this, 
the behavior results of the Mealtime Assessment Survey and HUT questions were re-explored 
not in terms of PE vs. NPE, but rather as individual observations. Multiple Correspondence 
Analysis (MCA) was applied post-hoc to the data using the child‘s Picky Eating status (Never to 
Always) as a passive variable rather than an active variable. The MCA plots for both the survey 
data and HUT demonstrated a ―horseshoe effect‖ or strong underlying order in the data. When 
PE status was mapped onto the plot, extreme frequencies of behaviors could be seen in relation 
to extreme picky eater stats (never and always), while more moderate behaviors moved down the 
curve toward a more neutral picky status. The respondents were not completely dichotomized in 
the original PE and NPE groups, but rather could be found along the entirety of the curve. The 
behaviors that best characterized each respondent as well as general picky eater status were 
found in general locations along the curve. With this, we concluded that MCA was able to better 
discriminate the range and variation of behaviors that relate to picky eating as compared to the 
dichotomous groups determined by the control question. Several significant variables were 
identified as marking behaviors of picky eating, and were proposed as potential criteria to better 
determine PE and NPE status. With further validation of the results, it may be revealed that using 
survey and behavioral studies in combination with MCA could provide a general model that 
determines the significant profile of a Picky Eater.  
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8.2 Future Research 
In this research, insights on picky eating were revealed through the surveys, HUT, as well 
as novel assessments like conjoint analysis and multiple correspondence analysis. However, 
many aspects of the data in this study were not reviewed and analyzed in-depth due to time 
constraints of the project. Therefore, subsequent analysis of the data in this research could take 
many different directions. For example, qualitative analysis should be completed on the free-
response comments provided for ―why‖ a parent or child liked / disliked a product during the 
mealtime evaluations. A review of these comments would help us better understand the reactions 
parent and child had to the sensory properties of each of the products. Other qualitative analysis 
should be completed on the pictorial activities that were completed by the children. A rating 
system should be developed to judge the development level of the pictures (i.e. abilities to 
represent foods in drawing, in the right color, in the right proportion, etc.). These ratings could 
reveal differences in developmental capabilities between children with picky and non-picky 
tendencies.  
Also, some of the most profound findings in this thesis research were revealed in the 
Multiple Correspondence Analysis of the survey data. From these results, significant behaviors 
and behavioral modalities that characterize NPE and PE were proposed in Chapter 7 (Table 7.4). 
Yet, the MCA plots, test values, contributions, and squared cosines of all variables and 
respondents need further investigation to ensure the best interpretation, validation, and 
application of the results. In addition to reviewing the current MCA plots, this analysis can also 
be used to map the product liking data from the HUT. The liking scores for the children can be 
counted, and the respondents‘ scores could be analyzed in relation to the behaviors assessed for 
each of the meals. In doing this we could also see whether certain behaviors were present more 
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with particular meals or individual products. To determine whether the application of MCA is 
appropriate for determining the inter-relationships among all of these variables of behavior, 
future validation studies are needed. If this can be done, the holistic method to visually profile 
and determine correlates of a Picky Eater could be a pre-cursor to developing an assessment 
questionnaire that could classify picky eater status for future research and education. 
Beyond these opportunities, this study has also revealed areas of future research outside 
of the current data set. For example, future studies should assess anthropometric measurements 
(such as BMI) using standardized techniques. Also, this study only investigated the immediate 
behaviors and preferences a child may exhibit directly before, during or after mealtime. An 
investigation of the overall temperament or personality type of a child should be conducted to 
determine if a child has any non-meal related predispositions that he or she may be brining to the 
table and that may affect his or her attitudes at mealtime. Physical capabilities like oral-motor 
development and sensory processing should also be assessed when doing research on mealtime 
behaviors particularly in regards to picky eating. It is possible that some perceived picky eaters 
actually present with developmental or sensory processing issues that hinder their ability to 
properly consume foods. If this is the case, the child may not feel comfortable eating certain 
foods and may be very selective in their diet to reduce the possibility of a negative mealtime 
experience. These children may also require more extensive interventions that may not be needed 
for more latent picky eating.  
In addition to the children, understanding the parent is extremely important to 
understanding the meal environment and family influence on a child‘s mealtime. Future research 
should assess a parent‘s tolerance for certain behaviors that are similar to their own as well as 
very different from their own. It is possible that a parent considers a child picky because the 
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child does not have similar normative mealtime behaviors as the parent even if that parent has 
behaviors that resemble picky eating to someone else. In this thesis research, the parent‘s 
mealtime strategies were only briefly assessed. Because of this, more research is needed to 
determine the effect of parenting style (i.e. permissive, authoritarian, and authoritative) on family 
mealtime and children‘s feeding behavior. With MCA in mind, it is possible that the parenting 
style or even parental tolerance for mealtime behaviors could be underlying variables that may 
be inter-correlated and visually profiled with relation to a child‘s mealtime behavior. Future 
surveys should be developed for this type of multivariate analysis. 
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APPENDIX A 
SCREENSHOT OF THE CONCEPT SCREEN IN THE CONJOINT ANALYSIS ON PICKY EATING 
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APPENDIX B 
COMPLETE LIST OF DEMOGRAPHIC QUESTIONS ASKED DURING THE 
CONJOINT ANALYSIS ON PICKY EATING 
Q1: What gender do you believe a picky eater generally tends to be? 
Male 
Female 
There is no difference in gender 
 
Q2: At what age do you believe picky eating begins? 
Less than 12 months 
12 - 23 months 
2 - 4 years 
5 - 9 years 
10 - 14 years 
15 - 18 years 
Over 18 years 
 
Q3:  Do you believe a picky eater child will grow out of his or her picky eating habits? 
Yes 
No 
Not sure 
 
 
Q4:  How would you describe the weight of a picky eater child? 
Generally overweight compared to other children of the same age 
Generally underweight compared to other children of the same age 
Generally no difference in weight compared to other children the same age 
 
Q5:  How would you describe the height of a picky eater child? 
Generally above average compared to children of the same age 
Generally below average compared to children of the same age 
Generally no difference compared to children of the same age 
 
Q6:  Do you believe a picky eater child has nutrient deficiencies? 
Yes 
No 
Not sure 
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Q7:  Which of the following food categories do you think a picky eater child PREFERS most?  (Check all that 
apply) 
Breads or grains (cereal, rice, bread) 
Dairy foods (milk, cheese, yogurt) 
Eggs 
Citrus fruits (oranges, lemons) 
Non-citrus fruits (bananas, apples) 
Cooked or canned vegetables 
Raw vegetables 
Cold cuts / deli meat (shaved ham, turkey, bologna) 
Non-cold cut meat (beef steak, chicken breast, pork chop) 
Sugary drinks (soda, Kool-Aid) 
Sweets (candy, ice cream, cake) 
Snack foods (potato chips, cheese puffs) 
Raw / uncooked vegetables 
 
Q8:  Which of the following food categories do you think a picky eater child AVOIDS most?  (Check all that apply) 
Breads or grains (cereal, rice, bread) 
Dairy foods (milk, cheese, yogurt) 
Eggs 
Citrus fruits (oranges, lemons) 
Non-citrus fruits (bananas, apples) 
Cooked or canned vegetables 
Raw vegetables 
Cold cuts / deli meat (shaved ham, turkey, bologna) 
Non-cold cut meat (beef steak, chicken breast, pork chop) 
Sugary drinks (soda, Kool-Aid) 
Sweets (candy, ice cream, cake) 
Snack foods (potato chips, cheese puffs) 
Raw / uncooked vegetables 
 
Q9:  Do you think a picky eater child (if given the opportunity) would prefer to drink liquids (milk, juice, soda, 
water, etc.)  Instead of eating solid food? 
Yes 
No 
Not sure 
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Q10: Which mealtime strategies do you think parents generally use most with picky eater children? (Check all that 
apply) 
Negotiates with the picky eater at mealtime (either to get a reward or avoid a consequence) 
Pleads or coaxes for the picky eater to "just take a bite" or try new things 
Eventually stops focusing on the picky eating so as not to make the situation worse 
Prepares a completely separate meal from the rest of the family for the picky eater 
Serves a combination of foods that are new and/or disliked with foods that are preferred by the picky 
eater 
Allows the picky eater to eat a more preferred food (i.e. peanut butter sandwich or cereal) after the 
family meal is complete 
Prepares the majority of family meals based on what the picky eater will eat 
Will allow the picky eater to prepare his or her own food for mealtime even if this is different from the 
rest of the family 
Sends preferred foods with the picky eater when the picky eater must attend social functions to ensure 
the picky eater will have something to eat 
Other 
 
Q11: Why do you believe a child becomes a picky eater? (Check all that apply) 
Picky eater presents similar eating habits to other family members (i.e. hereditary influences) 
Picky eater sees and imitates actions and eating behaviors of people around them (i.e. environmental 
influences) 
Picky eater has hypersensitivities to various sensory experiences (touch, taste, smell, etc.) during and 
outside of mealtime 
Picky eater has food habits that are just age dependent and exhibited only at certain stages in life 
Picky eater had peculiar eating habits even before transitioning to table food (i.e. instinctual influences 
during nursing or eating baby food) 
Other 
 
Q12: When thinking about a picky eaters‘ well-being, what do you think is influenced by his or her eating habits?  
Check all that apply) 
Physical growth 
Nutritional status 
Social well-being 
Emotional well-being 
Other 
 
Q13: In your own words, please describe your definition of a picky eater. 
 
Q14: Please tell us your gender 
Male 
Female 
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Q15: Which of the following best describes your age? 
Under 18 years old 
18 - 25 
26 - 35 
36 - 45 
46 - 55 
56 - 65 
66 and over 
 
Q16: What is your marital status? 
Single 
Married 
Domestic partner 
 
Q17: How do you describe yourself? (Mixed race heritage should check all that apply) 
African American 
American Indian or Alaska Native 
Asian 
Caucasian 
Hispanic or Latino 
Native Hawaiian or Other Pacific Islander 
There is no applicable answer 
 
Q18: What is your highest level of education? 
Some high school 
High school graduate 
Technical school 
Some college 
Bachelors degree (4 year college) 
Post graduate degree (Masters or Doctorate) 
There is no applicable answer 
 
Q19: Are you a faculty, student, or staff of the University of Illinois? If yes, then which group do you belong to? 
Faculty 
Student 
Staff 
No, I am not related to the University of Illinois 
 
Q20: Please list the ages of your children from youngest to oldest with the ages separated by a comma. If you do not 
have any children, just click the Continue button. 
 
Q21: Do you have a child or children who you consider to be a picky eater? 
Yes 
No 
Prefer not to say 
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APPENDIX C 
WELCOME SCREEN AND CONSENT INFORMATION IN CONJOINT ANALYSIS ON 
PICKY EATING 
Thank you for your interest in our online survey. We‘re conducting this survey to obtain feedback 
regarding your expectations of what describes a ―picky eater‖ who is 4 yrs or younger. Your participation 
in this project is strictly voluntary and you may refuse to participate or discontinue participation at any 
time during the project without penalty. If you decide to fill out the survey, the researchers will keep the 
information you provide confidential and will not link your responses to the codes or email address. 
However, the service hosting this survey may have access to the data you submit. We cannot guarantee 
that this service will keep information you submit confidential. The risks of completing the survey are not 
greater than those encountered in daily life. You can contact our office (217-265-8459 or email: 
uiuc.sensory.picky@gmail.com) at any time if you have questions about the survey. You may also contact 
the UIUC IRB Office (217.333.2670; irb@illinois.edu) with your questions about research participants‘ 
rights. While you may not benefit personally, the results of this research will contribute to a greater 
understanding of the phenomenon of picky eating for parents, clinicians, and academic researchers. The 
survey has two sections: CONCEPT EVALUATIONS & DEMOGRAPHICS and it will take about 15 
minutes to complete. You must answer each of the concept evaluation questions. In the demographic 
section, you may skip any questions you do not want to answer by clicking the continue button without 
choosing an answer. At the end, you will have an opportunity to enter your email address into a drawing. 
By entering the drawing, you will have a chance to win one of eight $20 gift cards. Your chances of 
winning one of the prizes are 1 in 50. Winners will be notified by 07/08/2009. By clicking on the 
―Continue‖ button, you acknowledge that you have read and agreed with the terms and conditions, and 
that you are 18 years of age or older. You may print a copy of this information to keep for your records. 
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APPENDIX D 
SCREENSHOT OF THE CONCEPT SCREEN IN THE PARENTAL CONJOINT ANALYSIS OF THEIR CHILD’S 
MEALTIME BEHAVIOR 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
222 
 
APPENDIX E 
COMPLETE LIST OF DEMOGRAPHIC QUESTIONS ASKED DURING THE 
PARENTAL CONJOINT ANALYSIS OF THEIR CHILD’S MEALTIME BEHAVIOR 
 
Q1: What is the gender of your child? 
Male 
Female 
 
Q2: What is the exact age of your child (please respond in months) 
 
Q3: How do you describe your child (Mixed race heritage should check all that apply) 
African American 
American Indian or Alaska Native 
Asian 
Caucasian 
Hispanic or Latino 
Native Hawaiian or Other Pacific Islander 
There is no applicable answer 
 
Q4: How would you describe the weight of your child? 
Overweight compared to other children of the same age 
Underweight compared to other children of the same age 
No difference in weight compared to other children the same age 
 
Q5: What is the approximate weight of your child? (Please respond in pounds) 
 
Q6: How would you describe the height of your child? 
Above average compared to children of the same age 
Below average compared to children of the same age 
No difference compared to children of the same age 
 
Q7: What is the approximate height of your child (please respond in inches) 
 
Q8: Are you concerned about the eating habits of your child?  
Yes 
No 
Not Sure 
 
 
Q9: Do you believe your child has nutrient deficiencies? 
Yes 
No 
Not Sure 
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Q10: Which of the following food categories does your child PREFER most?  
Breads or grains (cereal, rice, bread) 
Dairy foods (milk, cheese, yogurt) 
Eggs 
Citrus fruits (oranges) 
Non-citrus fruits (bananas, apples) 
Cooked or canned vegetables 
Raw / uncooked vegetables 
Cold cuts / deli meat (shaved ham, turkey, bologna) 
Non-cold cut meat (beef steak, chicken breast, pork chop) 
Sugary drinks (soda, lemonade) 
Sweets (candy, ice cream, cake) 
Snack foods (potato chips, cheese puffs) 
 
Q11: Which of the following food categories does your child AVOID most?  
Breads or grains (cereal, rice, bread) 
Dairy foods (milk, cheese, yogurt) 
Eggs 
Citrus fruits (oranges) 
Non-citrus fruits (bananas, apples) 
Cooked or canned vegetables 
Raw / uncooked vegetables 
Cold cuts / deli meat (shaved ham, turkey, bologna) 
Non-cold cut meat (beef steak, chicken breast, pork chop) 
Sugary drinks (soda, lemonade) 
Sweets (candy, ice cream, cake) 
Snack foods (potato chips, cheese puffs) 
 
Q12: If given the opportunity, does your child prefer to drink liquids rather than eating solid food? 
Yes 
No 
Not Sure 
 
Q13: What mealtime occasion(s) does your child struggle with most? (check all that apply) 
Breakfast 
Mid-morning snack 
Lunch 
Mid-morning snack 
Dinner 
After-dinner snack 
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Q14: Does you child take a longer time to finish a meal as compared to the rest of the family? 
 
Yes 
No 
Not Sure 
 
Q15: On average, about how much food does your child consume compared to the amount of food you served him 
or her at DINNER time?  
less than 10% of the meal served is eaten 
about 10-25% of the meal served is eaten 
about 25-50% of the meal served is eaten 
about 50-75% of the meal served is eaten 
about 75-90% of the meal served is eaten 
more than 90% of the meal is eaten 
 
Q16: What mealtime strategies, if any, do you generally use most with your child at mealtime? 
Negotiate with your child to eat (either to get a reward or avoid a consequence) 
Plead or coax for your child to "just take a bite" or try new things 
Do not focus on your child's mealtime eating habits 
Prepare a completely separate meal for your child which is different from the rest of the family 
Serve a combination of foods that are new and/or disliked with foods that are preferred by your child 
Allow your child to eat a more preferred food (i.e. peanut butter sandwich or cereal) after the family 
meal is complete 
Prepare the majority of family meals based on what your child will eat 
Send preferred foods with child when he or she must eat away from home to ensure that he or she will 
have something to eat 
Other 
None 
 
 
Q17: On average, about how many times do you offer a new food to your child before deciding he or she doesn‘t 
like it?  
1 time only 
2 times 
3-5 times 
6-10 times 
More than 10 times 
I do not offer new foods to my child 
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Q18: When thinking about your child‘s well-being, what do you think is influenced by his or her eating habits?  
Physical growth 
Nutritional status 
Social well-being 
Emotional well-being 
Other 
Nothing is influenced 
 
Q19: Is your child a picky eater? 
Never 
Rarely 
Sometimes 
Often 
Always 
 
Q20: In your own words, please describe your definition of a picky eater. 
 
Q21: Please tell us your gender 
Male 
Female 
 
Q22: Which of the following best describes your age? 
Under 18 years old 
18 - 25 
26 - 35 
36 - 45 
46 - 55 
56 - 65 
66 and over 
 
Q23: What is your marital status? 
 
Single 
Married 
Domestic partner 
 
Q24: How do you describe yourself? (Mixed race heritage should check all that apply) 
 
African American 
American Indian or Alaska Native 
Asian 
Caucasian 
Hispanic or Latino 
Native Hawaiian or Other Pacific Islander 
There is no applicable answer 
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Q25: What is your highest level of education? 
 
Some high school 
High school graduate 
Technical school 
Some college 
Bachelors degree (4 year college) 
Post graduate degree (Masters or Doctorate) 
There is no applicable answer 
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SCREENSHOT OF THE INTRODUCTORY PAGE FOR THE PARENTAL CONJOINT 
ANALYSIS (AMENDED) 
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APPENDIX G 
INFORMATION ON THE CONSENT FORM PAGE OF THE PARENTAL CONJOINT 
ANALYSIS (AMENDED) 
Your participation in this project is voluntary and you may discontinue participation any time during the 
project without penalty. If you decide to complete the survey, the researchers will keep the information 
you provide confidential and will not link your responses to the codes or phone number. However, the 
service hosting this survey may have access to the data you submit. We cannot guarantee that this service 
will keep information you submit confidential. The risks of completing the survey are not greater than 
those encountered in daily life. You may contact the UIUC IRB Office (217.333.2670; irb@illinois.edu) 
with your questions about research participants‘ rights. While you may not benefit personally, the results 
of this research will contribute to greater understanding of the phenomenon of picky eating for parents, 
clinicians, and researchers. The survey has 2 sections: CONCEPT EVALUATIONS & 
DEMOGRAPHICS and it will take about 25 minutes to complete. You must answer each of the 30 
concept evaluation questions. In the demographic section, you may skip any questions you do not want to 
answer by clicking the continue button without choosing an answer. At the end, you will have an 
opportunity to enter your Phone Number & Child ID into a drawing. By entering the drawing, you will 
have a chance to win one of 25 gift cards valued at $100, $50, $25, or $10. Your chances of winning one 
of the prizes are 1 in 20. Winners will be notified by 02/26/2009. By clicking on the ―Continue‖ button, 
you acknowledge that you have read and agreed with the terms and conditions, and that you are 18 years 
of age or older. You may print a copy of this information to keep for your records. 
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INFORMED CONSENT DOCUMENT FOR PARTICIPANTS OF EARLY CHILDHOOD 
MEALTIME STUDY (AMENDED) 
 
Over the next 2 weeks, you and your child are invited to participate in an early childhood mealtime study 
that is being conducted by the University of Illinois. The study involves 2 computer-based surveys, 5 
meal combination evaluations in your home, and a creative art project for your child.  The goal of this 
research is to investigate the eating and mealtime differences between non-picky and picky eater children. 
In addition to this, the research hopes to determine whether mealtime and food preference differences 
exist between parents of these two groups of children.  The results of this study will be used to understand 
food intake, mealtime behaviors, and food preferences of both parent and child.  
 
To guide you in the study you will receive a brief training, a study folder with all instructions and 
activities as well as all food products for evaluation (each coded to correspond with meal combinations). 
There are no risks to you beyond those of everyday life like preparing and serving a meal as well as using 
a computer and internet for 45 minutes.  Known allergies involved with the products in this study are 
proteins (egg, dairy, soy, wheat). An entire ingredient list can be found of each product label as you 
would normally see when purchasing products from the store. At least one parent must participate with 
the child in eating the meals given.  If you or your child is allergic to proteins or nuts you should not 
participate in this study. If at any time you do not feel comfortable answering a question or serving a food 
product to yourself or your child, you have the right not to do so without penalty. You may also serve 
additional food products other than what is given in this study if you believe the products provided are not 
substantial enough for you or your child. The University of Illinois do not provide medical or 
hospitalization insurance coverage for participants in this research study nor will the University of Illinois 
provide compensation for any injury sustained as a result of participation in this research study, except as 
required by law.  You are free to withdraw from the study at any time for any reason and it will have no 
effect on status at or future relations with the University of Illinois. 
 
You must complete all study activities and return materials within 2 weeks of beginning the study.  
Participation in the study is completely voluntary, and you will be compensated by 2 Meijer gift cards 
($15 and $35) for your participation. The $15 gift card will be given to you after you complete the 
Mealtime Assessment survey on the first day of the study when you pick-up all of your materials. The 
remaining $35 gift card will be given to you on the last day of the study when you drop-off a completed 
study folder and complete a brief Food Inventory survey. If you choose to withdraw from the study prior 
to completion of the activities in the study, you will forfeit the gift card compensation corresponding to 
those particular activities that are incomplete. 
 
Your performance in this study is completely confidential.  Responses will be coded, but if you decide to 
complete the activities in the study, you will be required to provide your Child‘s Panel ID # so that we 
can ensure that your responses to the surveys will correspond with your responses to the written activities. 
Your Child‘s Panel ID makes you and your child completely anonymous to the researchers at the 
University of Illinois. The investigators at the University of Illinois will not have access to any 
identifiable information. The anonymous data will be retained with the University of Illinois will be kept 
at minimum five years. The service hosting the surveys and mealtime questionnaires has access to 
identifiable information and the responses you submit but will keep all information confidential. The risks 
of completing the surveys and mealtime questionnaires and other activities are not greater than those 
encountered in daily life. While you may not benefit personally, the results of this research will contribute 
to greater understanding of the phenomenon of picky eating for parents, clinicians, and researchers. 
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Any publications or presentations of the results of the research will only include information about group 
performance. Data gathered from the entire project will be summarized in the aggregate, excluding 
references to any individual responses. The aggregated results of our analysis will be for journal articles 
and conference presentations. Again, your input is very important to us and any information we receive 
from you will be kept secure and confidential. 
 
You are encouraged to ask any questions that you might have about this study whether before, during, or 
after your participation. You may contact the primary investigator at the University of Illinois, Dr. Soo-
Yeun Lee (217-244-9435; soolee@uiuc.edu) as well as the University of Illinois Institutional Review 
Board Office (217-333-2670, irb@illinois.edu) for any question about the rights of research subjects. 
 
 
By signing below, I certify that I am at least 18 years in age and I understand the information and 
voluntarily consent for myself and my child to participate in the study described above.  I have been given 
a copy of this consent form. 
 
Signature       Date 
 
 
Printed Name 
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MEALTIME ASSESSMENT SURVEY AND HISTORY 
Instructions: Please respond to the statements below by checking how often each of the statements describe:  
  Yourself as a child (when you were younger than 10 years old), Yourself now, and Your Child now. 
 
Characteristic Who? Never Rarely Sometimes Often Always 
Go for long periods of time without thinking about 
eating or saying ―I‘m hungry‖ 
You as a child?      
You Now?      
Your Child Now?      
Put up a fight or refuse to come to the table when it is 
time for a meal 
You as a Child?      
You Now?      
Your Child Now?      
Participate in meal preparation or table setting 
You as a Child?      
You Now?      
Your Child Now?      
Show signs of fear, nervousness, or strong anxiety 
before mealtime 
You as a Child?      
You Now?      
Your Child Now?      
Go in and out of kitchen and question about the meal 
being prepared 
You as a Child?      
You Now?      
Your Child Now?      
Look forward to eating and mealtime 
You as a Child?      
You Now?      
Your Child Now?      
Drink a lot of milk or juice between meals 
You as a Child?      
You Now?      
Your Child Now?      
Drink a lot of sweetened beverages or soda between 
meals 
You as a Child?      
You Now?      
Your Child Now?      
Talk about food or eating in general between meals 
You as a Child?      
You Now?      
Your Child Now?      
Cringe, cry or gag after seeing or eating certain foods 
You as a Child?      
You Now?      
Your Child Now?      
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Disengaged / uninvolved while sitting at the table 
during mealtime 
You as a Child?      
You Now?      
Your Child Now?      
Suspicious of food 
You as a Child?      
You Now?      
Your Child Now?      
Carefully inspect the majority of food before taking a 
bite 
You as a Child?      
You Now?      
Your Child Now?      
Has something better to do than eating at mealtime 
You as a Child?      
You Now?      
Your Child Now?      
Show signs of sadness or disappointment when food is 
not prepared / cooked in the "right way" 
You as a Child?      
You Now?      
Your Child Now?      
Need to eat with special utensils / dishes 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods in sequence during the main course                               
(ex. All peas first, then all potatoes, etc.) 
You as a Child?      
You Now?      
Your Child Now?      
Take a long time to finish a meal compared to the rest 
of the family 
You as a Child?      
You Now?      
Your Child Now?      
Finish all the food served on the plate 
You as a Child?      
You Now?      
Your Child Now?      
Share food  with family members or others 
You as a Child?      
You Now?      
Your Child Now?      
Refuse to open mouth when do not want to eat certain 
foods 
You as a Child?      
You Now?      
Your Child Now?      
Rather drink liquids instead of eat the food at 
mealtime 
You as a Child?      
You Now?      
Your Child Now?      
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Need a specific food presentation or the preparation of 
the food must be exactly right  
You as a Child?      
You Now?      
Your Child Now?      
Try new foods 
You as a Child?      
You Now?      
Your Child Now?      
Eat the same foods repeatedly 
You as a Child?      
You Now?      
Your Child Now?      
Eat from a narrow range of food (fewer than 10 
different foods) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods from only one food group (ex. Eats only 
from meat group, grains group, etc.) 
You as a Child?      
You Now?      
Your Child Now?      
Eat the same meal for breakfast  
You as a Child?      
You Now?      
Your Child Now?      
Eat the same meal for lunch  
You as a Child?      
You Now?      
Your Child Now?      
Eat the same meal for dinner  
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that are considered ―healthy‖ 
You as a Child?      
You Now?      
Your Child Now?      
Eat leftovers 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods with something in them that cannot be seen 
(ex. Filled foods like eggrolls, ravioli) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that have touched each other on the plate 
You as a Child?      
You Now?      
Your Child Now?      
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Eat foods that are mixed or that have complex 
ingredients  (e.x. casseroles, lasagna) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods with sauces on them                                                  
(ex. Pasta with tomato sauce, turkey with gravy) 
You as a Child?      
You Now?      
Your Child Now?      
Eat uncooked foods that are normally served raw                
(ex. Raw veggies, fruits) 
You as a Child?      
You Now?      
Your Child Now?      
Eat salty foods 
You as a Child?      
You Now?      
Your Child Now?      
Eat sour foods 
You as a Child?      
You Now?      
Your Child Now?      
Eat sweet foods 
You as a Child?      
You Now?      
Your Child Now?      
Eat bitter foods (even if they are just slightly bitter) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that are ―lumpy‖                                                        
(ex. sauce with pieces in it or stew) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that are slippery or ―slimy‖                                     
(ex. Fried egg, Jell-O) 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that are hard, dry, or crunchy 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods that are smooth or pureed food with no 
detectable particulates 
You as a Child?      
You Now?      
Your Child Now?      
Eat foods of only one particular color 
You as a Child?      
You Now?      
Your Child Now?      
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Is a picky eater 
You as a Child?      
You Now?      
Your Child Now?      
 
 
Instructions: Please respond to the following question.  
 
Do you use any of the following strategies to get your child to eat at mealtime? (Check all that apply). 
Involve your child in planning and preparing family meals  
Encourage your child to try new foods  
Tell your child that healthy foods taste good  
Encourage your child to eat a variety of foods  
Offer sweets or snacks to your child as reward for eating food that is served at a meal  
Withhold sweets or snacks to your child as a consequence for not eating food that is served at a meal  
Offer your child‘s favorite food as a reward for eating foods your child doesn‘t like 
 
Withhold your child‘s favorite food as a consequence for not eating food that is served at a meal 
 
Allow your child to choose the foods he wants to eat from the food that is served 
 
Make your child finish all of the meal before getting dessert 
 
Praise your child about his or her food intake or feeding skills  
Make a different food for your child if your child doesn‘t like what is being served 
 
Allow child to eat snacks whenever he or she wants 
 
Prepare the majority of family meals based on what your child will eat 
 
Allow your child  to eat a more preferred food (i.e. peanut butter sandwich or cereal) after the family meal is complete 
 
Serve a combination of foods that are new and/or disliked with foods that are preferred by your child  
Prepare a completely separate meal from the rest of the family for your child 
 
Allow child to eat what and how much he or she wants at the majority of meals 
 
Do not need to use any strategies to get my child to eat at mealtime 
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LIST OF FOOD ITEMS FROM FOOD INVENTORY AND FEEDING HISTORY 
For each food item, the parent would check the appropriate box if:  
 - Food item was NOT served in parent’s household when you were a child (when you were younger than 10 years old) 
 - Parent did NOT eat food item as a child (when you were younger than 10 years old) 
 - Food item is NOT served in parent’s household now 
 - Parent does NOT eat food item as an adult 
 - Parent’s child does NOT eat food item now 
 
100% Orange Juice  Pear Zucchini, yellow squash Peanut Butter 
100% Apple Juice Apricot F. Fries, Tater Tots Peanuts or other nuts 
100% Grape Juice Avocado Potatoes (baked, mashed) Baked or Chili Beans 
Banana Fruit cocktail, mixed fruit Sweet potatoes or yams Peas 
Peaches 100% Tomato Juice Cabbage, coleslaw Refried Beans 
Orange Corn Cauliflower Black or White/Northern Beans 
Grapefruit Tomatoes, Raw Lettuce salad Rice 
Apple  Tomato sauce or salsa Celery Oatmeal 
Grapes Peppers (green, red, hot) Asparagus Cream of Wheat 
Strawberries Carrots Onion Grits 
Watermelon Broccoli Mushrooms Bread, white 
Cantaloupe / Melon Green Beans Mixed Vegetables Bread, whole wheat or grain 
Pineapple Spinach Beets Tortilla 
Kiwi Greens (mustard, turnip, kale) Lima Beans Crackers 
Plums Okra Chick Peas or Hummus Cold Cereal, bran or crisp rice 
Raisins or prunes Squash, Orange or winter Lintels Cold Cereal, sweetened 
Granola or Granola bars Chicken, breaded , fried, nugget Margarine Pediasure or similar product 
Biscuits Chicken, grilled breast or strips Olive Oil Other type of supplement 
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Waffles or pancakes Chicken, deli chicken Salad dressing, Italian 
 Multivitamin or Multimineral  
supplement 
Spaghetti or other pasta Hotdog  Salad dressing, Ranch Vitamin B supplement 
Popcorn Tuna Mayonnaise Vitamin C supplement 
Muffin Fish sticks or patty Coffee or tea Fish Oil 
Milk, whole Liver, organ meats Soda, soft drink, pop (regular) Iron supplement 
Milk, 2% Shrimp, other shellfish Soda, soft drink, pop (sugar free) Calcium supplement 
Milk, 1% Baked Fish Fruit drinks (Hi-C, lemonade)  
Milk, skim Eggs, scrambled Chips  
Hot Chocolate or Choc Milk Eggs, hard boiled Cookies or brownies  
Cheese, natural cheddar, Swiss Eggs, fried Cake or cupcake  
Cheese, American processed Tacos or burritos Pie  
Cream Cheese Pizza Jell-O  
Cottage Cheese Spaghetti with tomato meat sauce Candy (not chocolate)  
Yogurt Beef and vegetable stew or soup Chocolate or candy bar  
Butter Macaroni and cheese Syrup  
Beef, ground/hamburger Chicken pot pie Honey  
Beef, steak or roast Casserole Ice Cream   
Beef, deli roast beef Meat with potatoes and gravy Pudding  
Pork, bacon or sausage Stuffed green peppers Jelly  
Pork, roast, loin or chop Happy Meal or similar   
Pork, deli ham    
Turkey, breast or leg    
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Parents checked box if food was served during the following time periods of the first 2 years of your child‘s life (Check all that apply 
responses) 
 
 0-3 months 4-6 months 7-12 months 
13-18 
months 18-24 months 
Breast milk      
Formula, cow milk-based (e.g. Similac, Enfamil,)      
Formula, soy-protein based (e.g. Isomil, Prosobee)      
Formula, protein hydrolysate (e.g. Alimentum)      
Cow milk (not formula)      
Soy milk (not formula)      
Other milks  (goat, rice, condensed)      
100% Fruit Juice      
Gatorade (or other sports drinks)      
Kool-Aid or Soda       
Infant cereal from bottle      
Infant cereal from a spoon      
Baby food (pureed) – commercially available      
Baby food (pureed) – home prepared      
Chopped or Mashed table food      
Regular table food (same as rest of family)      
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2 X 2 DESIGN OF BREAKFAST MEAL COMBINATIONS 
 
  
EGGS  
 
Scrambled (135) Boiled (357)  
O
R
A
N
G
E
  
Juice (204) 204 135 204 357 
Slices (428) 428 135 428 357 
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3 X 3 X 3 DESIGN OF LUNCH / DINNER MEAL COMBINATIONS 
 
 
 
CHICKEN 
Deli Chicken (073) Breaded Chicken (295) Grilled Chicken (407) 
 
VEGETABLE Peas (935) Carrot (713) Peas/Car (501) Peas (935) Carrot (713) Peas/Car (501) Peas (935) Carrot (713) Peas/Car (501) 
P
A
S
T
A
 
No Sauce (614) 073 935 614 073 713 614 073  501  614 295  935  614 295  713  614 295  501  614 407  935 614 407 713  614 407 501  614 
Cheese (836) 073 935 836 073 713 836 073  501  836 295  935  836 295  713  836 295  501  836 407  935 836 407 713  836 407 501  836 
Tomato(158) 073 935 158 073 713 158 073  501  158 295  935  158 295 713  158 295 501  158 407 935 158 407 713  158 407 501  158 
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THIRTY-SIX POSSIBLE SERVING ORDERS OF PRODUCTS FOR THE HUT 
 
SERV BKFST 1 BKFST 2 MEAL 1 MEAL 2 MEAL 3 
1 204 135 428 357 073  935  614 295  713  836 407  501  158 
2 428 135 204 357 073  935  614 295  501  836 407  713  158 
3 428 357 204 135 073  935  614 295  713  158 407  501  836 
4 204 357 428 135 073  935  614 295  501  158 407  713  836 
5 204 135 428 357 073  935  836 295  713  614 407  501  158 
6 428 135 204 357 073  935  836 295  501  614 407  713  158 
7 428 357 204 135 073  935  836 295  713  158 407  501  614 
8 204 357 428 135 073  935  836 295  501  158 407  713  614 
9 204 135 428 357 073  935  158 295  713  836 407  501  614 
10 428 135 204 357 073  935  158 295  501  836 407  713  614 
11 428 357 204 135 073  935  158 295  713  614 407  501  836 
12 204 357 428 135 073  935  158 295  501  614 407  713  836 
13 204 135 428 357 295  935  614 407  501  158 073  713  836 
14 428 135 204 357 295  935  158 407  501  614 073  713  836 
15 428 357 204 135 295  501  614 407  935  158 073  713  836 
16 204 357 428 135 295  501  158 407  935  614 073  713  836 
17 204 135 428 357 295  935  614 407  501  836 073  713  158 
18 428 135 204 357 295  935  836 407  501  614 073  713  158 
19 428 357 204 135 295  501  614 407  935  836 073  713  158 
20 204 357 428 135 295  501  836 407  935  614 073  713  158 
21 204 135 428 357 295  935  836 407  501  158 073  713  614 
22 428 135 204 357 295  935  158 407  501  836 073  713  614 
23 428 357 204 135 295  501  836 407  935  158 073  713  614 
24 204 357 428 135 295  501  158 407  935  836 073  713  614 
25 204 135 428 357 407  713  836 073  501  158 295  935  614 
26 428 135 204 357 407  935  836 073  501  158 295  713  614 
27 428 357 204 135 407  713  614 073  501  158 295  935  836 
28 204 357 428 135 407  935  614 073  501  158 295  713  836 
29 204 135 428 357 407  713  158 073  501  614 295  935  836 
30 428 135 204 357 407  935  158 073  501  614 295  713  836 
31 428 357 204 135 407  713  836 073  501  614 295  935  158 
32 204 357 428 135 407  935  836 073  501  614 295  713  158 
33 204 135 428 357 407  713  158 073  501  836 295  935  614 
34 428 135 204 357 407  935  158 073  501  836 295  713  614 
35 428 357 204 135 407  713  614 073  501  836 295  935  158 
36 204 357 428 135 407  935  614 073  501  836 295  713  158 
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QUESTIONS ASKED DURING IN-HOME MEAL EVALUATIONS 
Before the meal, did your child question you about the meal being prepared? ____ No ____Yes 
Before the meal, did your child show nervousness, fear or anxiety about the meal? ____ No ____Yes 
Did your child willingly come to the table to eat?  ____ No ____Yes 
Was it a struggle to get your child to sit in his or her chair?  ____ No ____Yes 
Did your child seem sad or disappointed when he or she saw the food? ____ No ____Yes 
Did your child make comments that the meal was not prepared in the right way? ____ No ____Yes 
Did your child participate in mealtime conversation? ____ No ____Yes 
Did your child ask to eat different food than what was served on the plate? ____ No ____Yes 
Did your child become suspicious and inspect the food before deciding to eat it? ____ No ____Yes 
Did your child need to have all food on the plate separated and not touching? ____ No ____Yes 
After eating or seeing any part of the meal, did your child cringe, cry, or gag? ____ No ____Yes 
Did your child prefer to drink more than eat the food at the meal? ____ No ____Yes 
Did your child take an excessive amount of time to finish the meal? ____ No ____Yes 
Were there any foods in this meal that were new to your child? ____ No ____Yes 
        If YES, which food(s)? 
Were other foods served with this meal? ____ No ____Yes 
       If YES, what other food(s)? 
Was your child unwilling to try or eat any food items in this meal? ____ No ____Yes 
        If YES, what food was not tried or avoided? 
Do you believe your child ate the right amount of food at the meal? ____ No ____Yes 
       If NO, did your child eat Too much or Too little? 
___Too much 
___Too little 
Compared to the amount you served, what percentage of the ENTIRE BREAKFAST 
MEAL was eaten by your child? __________% 
Compared to the amount you served, what percentage of ORANGE JUICE (204) was 
drunk by your child? __________% 
Compared to the amount you served, what percentage of SCRAMBLED EGGS (135) was 
eaten by your child? __________% 
 
Instructions: While you and your child are eating the meal, please ask your child the following questions about the 
meal and check the box of the most appropriate response. Please also ask the child why he or she chose that 
response. After your child answers the questions, please evaluate the meal yourself by answering the parent 
questions on page 3.  
* Please DO NOT make evaluations based on product brand but rather on your child’s and your reaction to the 
food 
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CHILD EVALUATIONS 
 
Please ask your child.... 
Do you like this MEAL? 
                      
          
     No                    Don’t Know                   Yes 
                    (neither like nor dislike) 
Why?  
 
Do you like the ORANGE JUICE (204)? 
                      
            
     No                    Don’t Know                   Yes 
                     (neither like nor dislike) 
 
COMMENTS: 
Why? 
                    How it tastes                  
                    How it feels in the mouth (texture)             
                    How it looks (appearance, color)            
                    How it smells                   
                    Other, ______________________                 
Do you like the SCRAMBLED EGGS (135)? 
                      
           
       No                    Don’t Know                   Yes 
                        (neither like nor dislike) 
 
COMMENTS: 
Why? 
                    How it tastes                  
                    How it feels in the mouth (texture)             
                    How it looks (appearance, color)            
                    How it smells                   
                    Other, ______________________                 
If your child made any other comments about any of the food or exhibited any particular behaviors 
during the meal, please explain here or on the back of this page. 
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PARENT EVALUATIONS 
 
Did you like this MEAL OVERALL? 
                      
       No                   Neither Like                 Yes           
                               Nor Dislike 
 
Why? Please explain... 
 
Did you like the ORANGE JUICE (204)? 
                      
        No                   Neither Like                 Yes           
                                Nor Dislike 
 
COMMENTS: 
Why? 
                     Taste                  
                     Texture             
                     Appearance 
                     Aroma                   
                     Other, ____________________                 
Did you like the SCRAMBLED EGGS (135)? 
                      
       No                   Neither Like                 Yes           
                               Nor Dislike 
 
 
COMMENTS: 
Why? 
                     Taste                  
                     Texture             
                     Appearance            
                     Aroma                   
                     Other, ____________________                 
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P-VALUES FOR THE 47 BEHAVIORS INVESTIGATED IN THE MEALTIME ASSESSMENT SURVEY 
*Direction of association for significant differences in parents’ behavior is same as direction of association for child 
BEHAVIORS Child Now 
Direction of 
Association 
  
As a Child Parent Now 
Participate in meal preparation or table setting NS -   NS NS 
Drink a lot of milk or juice between meals NS -   NS NS 
Drink a lot of sweetened beverages or soda between meals NS* -   NS* NS 
Talk about food or eating in general between meals NS -   NS NS 
Share food  with family members or others NS -   NS NS 
Eat salty foods NS -   NS NS 
Eat sweet foods NS* -   NS* NS 
Eat foods that are hard, dry, or crunchy NS* -   NS* NS* 
Eat foods that are smooth or pureed food with no detectable particulates NS -   NS NS 
Eat foods of only one particular color NS* -   NS* NS* 
Look forward to eating and mealtime < 0.0001* NPE   0.003* NS* 
Finish all the food served on the plate < 0.0001 NPE   NS NS* 
Try new foods < 0.0001 NPE   0.002* NS* 
Eat foods that are considered "healthy" < 0.0001 NPE   NS NS* 
Eat leftovers < 0.0001 NPE   NS NS 
Eat foods with something in them that cannot be seen (ex. Filled foods like eggrolls) < 0.0001 NPE   NS NS* 
Eat foods that have touched each other on the plate < 0.0001 NPE   NS NS 
Eat foods that are mixed or that have complex ingredients  (e.x. casseroles, lasagna) < 0.0001 NPE   0.023* NS* 
Eat foods with sauces on them (ex. Pasta with tomato sauce, turkey with gravy) < 0.0001 NPE   0.046* NS* 
Eat uncooked foods that are normally served raw (ex. Raw veggies, fruits) 0.002 NPE   NS NS* 
Eat bitter foods (even if they are just slightly bitter) 0.026 NPE   NS NS 
Eat foods that are "lumpy" (ex. sauce with pieces in it or stew) <0.0001 NPE   0.028 NS* 
Eat foods that are slippery or "slimy" (ex. Fried egg, Jell-O) <0.0001 NPE   0.02 NS 
Eat sour foods 0.016* NPE   NS NS 
Go for long periods of time without thinking about eating or saying "I'm hungry" 0.003 PE   NS NS 
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Put up a fight or refuse to come to the table when it is time for a meal <0.0001 PE   0.001* NS 
Show signs of fear, nervousness, or strong anxiety before mealtime < 0.0001* PE   0.005* NS 
Go in and out of kitchen and question about the meal being prepared 0.029 PE   NS NS 
Cringe, cry or gag after seeing or eating certain foods < 0.0001 PE   0.03* NS 
Disengaged / uninvolved while sitting at the table during mealtime < 0.0001 PE   NS* NS 
Suspicious of food 0.001 PE   0.01 NS* 
Carefully inspect the majority of food before taking a bite < 0.0001 PE   0.001 0.007 
Has something better to do than eating at mealtime < 0.0001 PE   0.005 NS* 
Show signs of sadness or disappointment when food is not prepared / cooked "right" < 0.0001* PE   0.012 NS 
Need to eat with special utensils / dishes 0.0002* PE   NS NS 
Eats foods in sequence 0.002 PE   NS NS 
Take a long time to finish a meal compared to the rest of the family < 0.0001 PE   NS NS 
Refuse to open mouth when do not want to eat certain foods < 0.0001 PE   0.006 NS* 
Rather drink liquids instead of eat the food at mealtime < 0.0001 PE   0.026 NS* 
Need specific food presentation or preparation < 0.0001* PE   < 0.0001* NS* 
Eat the same foods repeatedly < 0.0001* PE   NS NS 
Eat from a narrow range of food (fewer than 10 different foods) < 0.0001 PE   0.0001 0.043* 
Eat foods from only one food group (ex. Eats only from meat group, grains group, etc.) < 0.0001 PE   0.032* NS* 
Eat the same meal for breakfast  0.0001 PE   NS NS 
Eat the same meal for lunch  0.0001 PE   NS NS 
Eat the same meal for dinner  < 0.0001 PE   NS* NS 
Is a picky eater < 0.0001 PE   < 0.0001 0.002 
      *Significant associations determined by Fisher‘s Exact Test instead of Chi-Square (p<0.05) 
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COUNTS, PERCENTS, P-VALUES FOR THE 140-ITEM FOOD INVENTORY  
 
SERVED in household Parent as a child? 
 
Parent ATE food as a child? 
 
PICKY NONPICKY 
  
PICKY NONPICKY 
 
 
COUNT % COUNT % P-Val 
 
COUNT % COUNT % P-Value 
FRUITS 
           
100% Orange Juice  79 95.2 85 96.6 
  
78 94.0 86 97.7 
 
100% Apple Juice 75 90.4 83 94.3 
  
77 92.8 86 97.7 
 
100% Grape Juice 66 79.5 77 87.5 
  
72 86.7 80 90.9 
 
Banana 82 98.8 87 98.9 
  
80 96.4 84 95.5 
 
Peaches 78 94.0 82 93.2 
  
74 89.2 83 94.3 
 
Orange 81 97.6 86 97.7 
  
76 91.6 86 97.7 
 
Grapefruit 58 69.9 72 81.8 
  
46 55.4 56 63.6 
 
Apple  82 98.8 85 96.6 
  
82 98.8 86 97.7 
 
Grapes 82 98.8 86 97.7 
  
81 97.6 86 97.7 
 
Strawberries 80 96.4 86 97.7 
  
76 91.6 86 97.7 
 
Watermelon 79 95.2 85 96.6 
  
76 91.6 81 92.0 
 
Cantaloupe / Melon 77 92.8 83 94.3 
  
61 73.5 69 78.4 
 
Pineapple 71 85.5 79 89.8 
  
60 72.3 75 85.2 0.038 
Kiwi 43 51.8 51 58.0 
  
35 42.2 49 55.7 
 
Plums 63 75.9 69 78.4 
  
58 69.9 66 75.0 
 
Raisins or prunes 80 96.4 80 90.9 
  
72 86.7 75 85.2 
 
Pear 78 94.0 86 97.7 
  
71 85.5 83 94.3 
 
Apricot 42 50.6 44 50.0 
  
37 44.6 44 50.0 
 
Avocado 13 15.7 20 22.7 
  
9 10.8 18 20.5 
 
Fruit cocktail, mixed fruit 74 89.2 83 94.3 
  
69 83.1 78 88.6 
 
            
VEGETABLES 
           
100% Tomato Juice 38 45.8 47 53.4 
  
22 26.5 40 45.5 0.01 
Corn 82 98.8 87 98.9 
  
82 98.8 87 98.9 
 
Tomatoes, Raw 75 90.4 82 93.2 
  
41 49.4 58 65.9 0.029 
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Tomato sauce or salsa 80 96.4 86 97.7 
  
70 84.3 81 92.0 
 
Peppers (green, red, hot) 56 67.5 68 77.3 
  
37 44.6 47 53.4 
 
Carrots 83 100.0 87 98.9 
  
72 86.7 84 95.5 
 
Broccoli 75 90.4 85 96.6 
  
54 65.1 77 87.5 0.001 
Green Beans 83 100.0 87 98.9 
  
75 90.4 86 97.7 
 
Spinach 36 43.4 43 48.9 
  
20 24.1 26 29.5 
 
Greens (mustard, turnip, kale) 26 31.3 27 30.7 
  
15 18.1 23 26.1 
 
Okra 6 7.2 9 10.2 
  
5 6.0 11 12.5 
 
Squash, Orange or winter 59 71.1 72 81.8 
  
39 47.0 54 61.4 
 
Zucchini, yellow squash 54 65.1 71 80.7 
  
33 39.8 57 64.8 0.001 
F. Fries, Tater Tots 80 96.4 87 98.9 
  
81 97.6 87 98.9 
 
Potatoes (baked, mashed) 83 100.0 87 98.9 
  
82 98.8 87 98.9 
 
Sweet potatoes or yams 59 71.1 69 78.4 
  
42 50.6 58 65.9 0.042 
Cabbage, coleslaw 59 71.1 76 86.4 0.014 
 
35 42.2 57 64.8 0.003 
Cauliflower 74 89.2 83 94.3 
  
51 61.4 76 86.4 0.0001 
Lettuce salad 79 95.2 83 94.3 
  
69 83.1 83 94.3 0.020 
Celery 75 90.4 85 96.6 
  
61 73.5 76 86.4 0.035 
Asparagus 54 65.1 64 72.7 
  
32 38.6 44 50.0 
 
Onion 75 90.4 86 97.7 
  
41 49.4 69 78.4 < 0.0001 
Mushrooms 62 74.7 77 87.5 0.032 
 
37 44.6 50 56.8 
 
Mixed Vegetables 80 96.4 87 98.9 
  
67 80.7 81 92.0 0.042 
Beets 38 45.8 42 47.7 
  
19 22.9 22 25.0 
 
            
LEGUMES & GRAINS 
           
Lima Beans 43 51.8 52 59.1 
  
19 22.9 27 30.7 
 
Chick Peas or Hummus 8 9.6 25 28.4 0.002 
 
7 8.4 16 18.2 
 
Lentils 18 21.7 23 26.1 
  
9 10.8 18 20.5 
 
Peanut Butter 81 97.6 86 97.7 
  
80 96.4 86 97.7 
 
Peanuts or other nuts 82 98.8 85 96.6 
  
79 95.2 83 94.3 
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Baked or Chili Beans 80 96.4 83 94.3 
  
55 66.3 73 83.0 0.014 
Peas 80 96.4 84 95.5 
  
62 74.7 75 85.2 
 
Refried Beans 45 54.2 62 70.5 0.028 
 
32 38.6 54 61.4 0.003 
Black or White/Northern Beans 41 49.4 57 64.8 0.042 
 
29 34.9 52 59.1 0.002 
Rice 82 98.8 83 94.3 
  
79 95.2 82 93.2 
 
Oatmeal 80 96.4 84 95.5 
  
71 85.5 77 87.5 
 
Cream of Wheat 63 75.9 63 71.6 
  
50 60.2 53 60.2 
 
Grits 10 12.0 15 17.0 
  
10 12.0 17 19.3 
 
Bread, white 74 89.2 78 88.6 
  
77 92.8 82 93.2 
 
Bread, whole wheat or grain 64 77.1 77 87.5 
  
57 68.7 79 89.8 0.001 
Tortilla 74 89.2 77 87.5 
  
75 90.4 80 90.9 
 
Crackers 83 100.0 87 98.9 
  
83 100.0 87 98.9 
 
Cold Cereal, bran or crisp rice 80 96.4 85 96.6 
  
73 88.0 81 92.0 
 
Cold Cereal, sweetened 75 90.4 83 94.3 
  
80 96.4 84 95.5 
 
Granola or Granola bars 75 90.4 79 89.8 
  
78 94.0 82 93.2 
 
Biscuits 76 91.6 83 94.3 
  
78 94.0 83 94.3 
 
Waffles or pancakes 82 98.8 87 98.9 
  
82 98.8 87 98.9 
 
Spaghetti or other pasta 82 98.8 87 98.9 
  
81 97.6 87 98.9 
 
Popcorn 81 97.6 86 97.7 
  
82 98.8 87 98.9 
 
Muffin 81 97.6 86 97.7 
  
81 97.6 85 96.6 
 
            
DAIRY 
           
Milk, whole 46 55.4 57 64.8 
  
49 59.0 62 70.5 
 
Milk, 2% 68 81.9 66 75.0 
  
66 79.5 68 77.3 
 
Milk, 1% 48 57.8 52 59.1 
  
45 54.2 56 63.6 
 
Milk, skim 32 38.6 43 48.9 
  
35 42.2 46 52.3 
 
Hot Chocolate or Choc Milk 80 96.4 83 94.3 
  
82 98.8 84 95.5 
 
Cheese, natural cheddar or swiss 74 89.2 80 90.9 
  
73 88.0 83 94.3 
 
Cheese, American processed 80 96.4 85 96.6 
  
81 97.6 85 96.6 
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Cream Cheese 72 86.7 78 88.6 
  
57 68.7 70 79.5 
 
Cottage Cheese 72 86.7 74 84.1 
  
54 65.1 63 71.6 
 
Yogurt 74 89.2 80 90.9 
  
66 79.5 78 88.6 
 
Butter 82 98.8 86 97.7 
  
81 97.6 87 98.9 
 
            
MEAT, FISH, EGGS 
           
Beef, ground/hamburger 82 98.8 87 98.9 
  
80 96.4 85 96.6 
 
Beef, steak or roast 80 96.4 85 96.6 
  
76 91.6 82 93.2 
 
Beef, deli roast beef 70 84.3 73 83.0 
  
67 80.7 72 81.8 
 
Pork, bacon or sausage 77 92.8 86 97.7 
  
76 91.6 86 97.7 
 
Pork, roast, loin or chop 74 89.2 84 95.5 
  
67 80.7 82 93.2 
 
Pork, deli ham 78 94.0 83 94.3 
  
74 89.2 82 93.2 
 
Turkey, breast or leg 80 96.4 85 96.6 
  
79 95.2 85 96.6 
 
Turkey, deli turkey 80 96.4 82 93.2 
  
79 95.2 83 94.3 
 
Chicken, breaded , fried, nugget 73 88.0 82 93.2 
  
78 94.0 84 95.5 
 
Chicken, grilled breast or strips 82 98.8 83 94.3 
  
78 94.0 86 97.7 
 
Chicken, deli chicken 76 91.6 77 87.5 
  
76 91.6 81 92.0 
 
Hotdog  81 97.6 85 96.6 
  
80 96.4 86 97.7 
 
Tuna 75 90.4 84 95.5 
  
56 67.5 74 84.1 0.011 
Fish sticks or patty 76 91.6 78 88.6 
  
61 73.5 72 81.8 
 
Liver, organ meats 26 31.3 26 29.5 
  
9 10.8 14 15.9 
 
Shrimp, other shellfish 39 47.0 47 53.4 
  
23 27.7 34 38.6 
 
Baked Fish 57 68.7 67 76.1 
  
41 49.4 50 56.8 
 
Eggs, scrambled 83 100.0 87 98.9 
  
80 96.4 85 96.6 
 
Eggs, hard boiled 77 92.8 83 94.3 
  
62 74.7 74 84.1 
 
Eggs, fried 79 95.2 80 90.9 
  
67 80.7 73 83.0 
 
            
MIXED DISH, FATS, OILS, BEVERAGES 
           
Tacos or burritos 78 94.0 85 96.6 
  
75 90.4 85 96.6 
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Pizza 82 98.8 87 98.9 
  
81 97.6 87 98.9 
 
Spaghetti with tomato meat sauce 81 97.6 87 98.9 
  
77 92.8 86 97.7 
 
Beef and vegetable stew or soup 78 94.0 86 97.7 
  
70 84.3 84 95.5 
 
Macaroni and cheese 81 97.6 87 98.9 
  
81 97.6 86 97.7 
 
Chicken pot pie 73 88.0 83 94.3 
  
69 83.1 83 94.3 
 
Casserole 80 96.4 86 97.7 
  
75 90.4 84 95.5 
 
Meat with potatoes and gravy 80 96.4 86 97.7 
  
78 94.0 84 95.5 
 
Stuffed green peppers 26 31.3 38 43.2 
  
17 20.5 38 43.2 0.001 
Happy Meal or similar 74 89.2 74 84.1 
  
78 94.0 80 90.9 
 
Margarine 76 91.6 83 94.3 
  
78 94.0 83 94.3 
 
Olive Oil 54 65.1 62 70.5 
  
54 65.1 64 72.7 
 
Salad dressing, Ranch 75 90.4 77 87.5 
  
57 68.7 69 78.4 
 
Salad dressing, Italian 69 83.1 75 85.2 
  
44 53.0 61 69.3 0.029 
Mayonnaise 81 97.6 84 95.5 
  
59 71.1 75 85.2 0.025 
Coffee or tea 69 83.1 69 78.4 
  
28 33.7 44 50.0 0.044 
Soda, soft drink, pop (regular) 64 77.1 66 75.0 
  
66 79.5 66 75.0 
 
Soda, soft drink, pop (sugar free) 61 73.5 55 62.5 
  
56 67.5 53 60.2 
 
Fruit drinks (Hi-C, lemonade) 75 90.4 82 93.2 
  
80 96.4 80 90.9 
 
            
            
SNACKS & SUPPLEMENTATION 
           
Chips 81 97.6 81 92.0 
  
81 97.6 84 95.5 
 
Cookies or brownies 83 100.0 84 95.5 
  
83 100.0 86 97.7 
 
Cake or cupcake 82 98.8 85 96.6 
  
83 100.0 87 98.9 
 
Pie 79 95.2 85 96.6 
  
76 91.6 79 89.8 
 
Jell-O 80 96.4 86 97.7 
  
81 97.6 85 96.6 
 
Candy (not chocolate) 78 94.0 76 86.4 
  
82 98.8 85 96.6 
 
Chocolate or candy bar 81 97.6 78 88.6 
  
82 98.8 87 98.9 
 
Syrup 82 98.8 87 98.9 
  
82 98.8 86 97.7 
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Honey 77 92.8 81 92.0 
  
72 86.7 77 87.5 
 
Ice Cream  83 100.0 87 98.9 
  
83 100.0 87 98.9 
 
Pudding 81 97.6 85 96.6 
  
83 100.0 84 95.5 
 
Jelly 82 98.8 87 98.9 
  
82 98.8 84 95.5 
 
 Multivitamin supplement 65 78.3 69 78.4 
  
65 78.3 68 77.3 
 
Vitamin B supplement 15 18.1 15 17.0 
  
14 16.9 13 14.8 
 
Vitamin C supplement 28 33.7 27 30.7 
  
27 32.5 28 31.8 
 
Fish Oil 9 10.8 4 4.5 
  
6 7.2 3 3.4 
 
Iron supplement 13 15.7 14 15.9 
  
13 15.7 8 9.1 
 
Calcium supplement 17 20.5 17 19.3 
  
17 20.5 13 14.8 
 
Pediasure or similar product 9 10.8 3 3.4 
  
6 7.2 4 4.5 
 
Other type of supplement 36 43.4 34 38.6 
  
33 39.8 30 34.1 
  
 
 
Food SERVED in Parent household now? 
 
Parent EATs food as an adult now? 
 
PICKY NONPICKY 
  
PICKY NONPICKY 
 
 
COUNT % COUNT % P-Value 
 
COUNT % COUNT % P-Value 
FRUITS         
  
        
 100% Orange Juice  81 97.6 87 98.9 
  
79 95.2 82 93.2 
 100% Apple Juice 75 90.4 84 95.5 
  
70 84.3 82 93.2 
 100% Grape Juice 67 80.7 73 83.0 
  
72 86.7 78 88.6 
 Banana 83 100.0 87 98.9 
  
78 94.0 81 92.0 
 Peaches 79 95.2 87 98.9 
  
76 91.6 85 96.6 
 Orange 82 98.8 87 98.9 
  
79 95.2 85 96.6 
 Grapefruit 49 59.0 62 70.5 
  
59 71.1 67 76.1 
 Apple  83 100.0 87 98.9 
  
82 98.8 86 97.7 
 Grapes 83 100.0 87 98.9 
  
83 100.0 86 97.7 
 Strawberries 83 100.0 87 98.9 
  
81 97.6 86 97.7 
 Watermelon 81 97.6 87 98.9 
  
80 96.4 85 96.6 
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Cantaloupe / Melon 76 91.6 84 95.5 
  
69 83.1 76 86.4 
 Pineapple 78 94.0 85 96.6 
  
77 92.8 83 94.3 
 Kiwi 55 66.3 67 76.1 
  
65 78.3 75 85.2 
 Plums 57 68.7 63 71.6 
  
62 74.7 66 75.0 
 Raisins or prunes 81 97.6 79 89.8 
  
70 84.3 74 84.1 
 Pear 79 95.2 86 97.7 
  
71 85.5 83 94.3 
 Apricot 36 43.4 48 54.5 
  
45 54.2 57 64.8 
 Avocado 40 48.2 54 61.4 
  
51 61.4 61 69.3 
 Fruit cocktail, mixed fruit 68 81.9 71 80.7 
  
69 83.1 65 73.9 
 
 
        
  
        
 VEGETABLES         
  
        
 100% Tomato Juice 22 26.5 48 54.5 0.0001 
 
28 33.7 50 56.8 0.002 
Corn 83 100.0 86 97.7 
  
82 98.8 87 98.9 
 Tomatoes, Raw 70 84.3 83 94.3 
  
69 83.1 76 86.4 
 Tomato sauce or salsa 82 98.8 86 97.7 
  
82 98.8 86 97.7 
 Peppers (green, red, hot) 72 86.7 80 90.9 
  
74 89.2 83 94.3 
 Carrots 83 100.0 86 97.7 
  
81 97.6 86 97.7 
 Broccoli 79 95.2 86 97.7 
  
79 95.2 87 98.9 
 Green Beans 83 100.0 87 98.9 
  
80 96.4 87 98.9 
 Spinach 60 72.3 66 75.0 
  
67 80.7 67 76.1 
 Greens (mustard, turnip, kale) 24 28.9 24 27.3 
  
32 38.6 38 43.2 
 Okra 8 9.6 7 8.0 
  
18 21.7 19 21.6 
 Squash, Orange or winter 54 65.1 73 83.0 0.009 
 
60 72.3 73 83.0 
 Zucchini, yellow squash 56 67.5 75 85.2 0.006 
 
64 77.1 76 86.4 
 F. Fries, Tater Tots 80 96.4 85 96.6 
  
83 100.0 87 98.9 
 Potatoes (baked, mashed) 83 100.0 87 98.9 
  
83 100.0 87 98.9 
 Sweet potatoes or yams 63 75.9 72 81.8 
  
67 80.7 75 85.2 
 Cabbage, coleslaw 49 59.0 69 78.4 0.006 
 
64 77.1 77 87.5 
 Cauliflower 68 81.9 80 90.9 
  
73 88.0 84 95.5 
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Lettuce salad 83 100.0 87 98.9 
  
83 100.0 86 97.7 
 Celery 69 83.1 82 93.2 
  
68 81.9 80 90.9 
 Asparagus 60 72.3 72 81.8 
  
70 84.3 75 85.2 
 Onion 74 89.2 84 95.5 
  
71 85.5 80 90.9 
 Mushrooms 59 71.1 69 78.4 
  
58 69.9 66 75.0 
 Mixed Vegetables 80 96.4 85 96.6 
  
80 96.4 86 97.7 
 Beets 19 22.9 25 28.4 
  
23 27.7 26 29.5 
 
 
        
  
        
 LEGUMES & GRAINS         
  
        
 Lima Beans 19 22.9 32 36.4 
  
37 44.6 43 48.9 
 Chick Peas or Hummus 41 49.4 49 55.7 
  
49 59.0 56 63.6 
 Lentils 23 27.7 30 34.1 
  
37 44.6 46 52.3 
 Peanut Butter 83 100.0 86 97.7 
  
81 97.6 86 97.7 
 Peanuts or other nuts 83 100.0 86 97.7 
  
82 98.8 87 98.9 
 Baked or Chili Beans 73 88.0 83 94.3 
  
76 91.6 79 89.8 
 Peas 77 92.8 80 90.9 
  
72 86.7 78 88.6 
 Refried Beans 56 67.5 72 81.8 0.031 
 
63 75.9 78 88.6 
 Black or White/Northern Beans 55 66.3 73 83.0 0.012 
 
68 81.9 77 87.5 
 Rice 83 100.0 84 95.5 
  
83 100.0 85 96.6 
 Oatmeal 78 94.0 85 96.6 
  
73 88.0 80 90.9 
 Cream of Wheat 43 51.8 53 60.2 
  
53 63.9 51 58.0 
 Grits 8 9.6 22 25.0 0.008 
 
18 21.7 24 27.3 
 Bread, white 61 73.5 65 73.9 
  
65 78.3 66 75.0 
 Bread, whole wheat or grain 82 98.8 85 96.6 
  
83 100.0 86 97.7 
 Tortilla 83 100.0 87 98.9 
  
83 100.0 86 97.7 
 Crackers 83 100.0 87 98.9 
  
83 100.0 87 98.9 
 Cold Cereal, bran or crisp rice 82 98.8 82 93.2 
  
81 97.6 80 90.9 
 Cold Cereal, sweetened 76 91.6 80 90.9 
  
77 92.8 79 89.8 
 Granola or Granola bars 83 100.0 86 97.7 
  
82 98.8 84 95.5 
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Biscuits 80 96.4 80 90.9 
  
81 97.6 82 93.2 
 Waffles or pancakes 83 100.0 86 97.7 
  
83 100.0 86 97.7 
 Spaghetti or other pasta 83 100.0 87 98.9 
  
83 100.0 87 98.9 
 Popcorn 82 98.8 86 97.7 
  
83 100.0 86 97.7 
 Muffin 82 98.8 85 96.6 
  
83 100.0 85 96.6 
 
 
        
  
        
 DAIRY         
  
        
 Milk, whole 35 42.2 43 48.9 
  
24 28.9 34 38.6 
 Milk, 2% 50 60.2 58 65.9 
  
46 55.4 49 55.7 
 Milk, 1% 47 56.6 49 55.7 
  
49 59.0 50 56.8 
 Milk, skim 45 54.2 52 59.1 
  
55 66.3 59 67.0 
 Hot Chocolate or Choc Milk 81 97.6 82 93.2 
  
79 95.2 79 89.8 
 Cheese, natural cheddar or swiss 82 98.8 86 97.7 
  
82 98.8 84 95.5 
 Cheese, American processed 79 95.2 77 87.5 
  
73 88.0 78 88.6 
 Cream Cheese 78 94.0 83 94.3 
  
72 86.7 82 93.2 
 Cottage Cheese 65 78.3 72 81.8 
  
56 67.5 70 79.5 
 Yogurt 81 97.6 86 97.7 
  
73 88.0 84 95.5 
 Butter 82 98.8 87 98.9 
  
83 100.0 86 97.7 
 
 
        
  
        
 MEAT, FISH, EGGS         
  
        
 Beef, ground/hamburger 80 96.4 84 95.5 
  
79 95.2 83 94.3 
 Beef, steak or roast 80 96.4 84 95.5 
  
80 96.4 80 90.9 
 Beef, deli roast beef 64 77.1 69 78.4 
  
66 79.5 72 81.8 
 Pork, bacon or sausage 78 94.0 82 93.2 
  
75 90.4 80 90.9 
 Pork, roast, loin or chop 75 90.4 84 95.5 
  
73 88.0 79 89.8 
 Pork, deli ham 76 91.6 80 90.9 
  
74 89.2 80 90.9 
 Turkey, breast or leg 81 97.6 83 94.3 
  
81 97.6 84 95.5 
 Turkey, deli turkey 82 98.8 79 89.8 
  
79 95.2 81 92.0 
 Chicken, breaded , fried, nugget 83 100.0 81 92.0 
  
81 97.6 78 88.6 
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Chicken, grilled breast or strips 82 98.8 85 96.6 
  
81 97.6 85 96.6 
 Chicken, deli chicken 72 86.7 76 86.4 
  
69 83.1 79 89.8 
 Hotdog  80 96.4 80 90.9 
  
74 89.2 76 86.4 
 Tuna 61 73.5 69 78.4 
  
62 74.7 68 77.3 
 Fish sticks or patty 56 67.5 53 60.2 
  
53 63.9 52 59.1 
 Liver, organ meats 4 4.8 4 4.5 
  
5 6.0 7 8.0 
 Shrimp, other shellfish 45 54.2 54 61.4 
  
53 63.9 52 59.1 
 Baked Fish 50 60.2 60 68.2 
  
56 67.5 61 69.3 
 Eggs, scrambled 82 98.8 87 98.9 
  
80 96.4 85 96.6 
 Eggs, hard boiled 66 79.5 80 90.9 
  
65 78.3 73 83.0 
 Eggs, fried 70 84.3 77 87.5 
  
69 83.1 74 84.1 
 
 
        
  
        
 MIXED DISH, FATS, OILS, 
BEVERAGES         
  
        
 Tacos or burritos 82 98.8 85 96.6 
  
80 96.4 87 98.9 
 Pizza 83 100.0 86 97.7 
  
81 97.6 86 97.7 
 Spaghetti with tomato meat sauce 80 96.4 86 97.7 
  
79 95.2 85 96.6 
 Beef and vegetable stew or soup 69 83.1 83 94.3 
  
74 89.2 84 95.5 
 Macaroni and cheese 81 97.6 85 96.6 
  
80 96.4 83 94.3 
 Chicken pot pie 69 83.1 76 86.4 
  
71 85.5 81 92.0 
 Casserole 79 95.2 83 94.3 
  
80 96.4 85 96.6 
 Meat with potatoes and gravy 80 96.4 84 95.5 
  
78 94.0 86 97.7 
 Stuffed green peppers 29 34.9 42 47.7 
  
45 54.2 59 67.0 
 Happy Meal or similar 74 89.2 73 83.0 
  
65 78.3 63 71.6 
 Margarine 69 83.1 72 81.8 
  
68 81.9 75 85.2 
 Olive Oil 80 96.4 85 96.6 
  
80 96.4 85 96.6 
 Salad dressing, Ranch 77 92.8 84 95.5 
  
74 89.2 79 89.8 
 Salad dressing, Italian 71 85.5 81 92.0 
  
73 88.0 78 88.6 
 Mayonnaise 76 91.6 81 92.0 
  
71 85.5 77 87.5 
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Coffee or tea 69 83.1 75 85.2 
  
67 80.7 74 84.1 
 Soda, soft drink, pop (regular) 55 66.3 62 70.5 
  
55 66.3 56 63.6 
 Soda, soft drink, pop (sugar free) 53 63.9 56 63.6 
  
56 67.5 58 65.9 
 Fruit drinks (Hi-C, lemonade) 66 79.5 70 79.5 
  
66 79.5 60 68.2 
 
 
        
  
        
 
 
        
  
        
 SNACKS & SUPPLEMENTATION         
  
        
 Chips 79 95.2 83 94.3 
  
78 94.0 83 94.3 
 Cookies or brownies 83 100.0 85 96.6 
  
82 98.8 87 98.9 
 Cake or cupcake 81 97.6 83 94.3 
  
80 96.4 85 96.6 
 Pie 71 85.5 72 81.8 
  
77 92.8 78 88.6 
 Jell-O 73 88.0 74 84.1 
  
74 89.2 76 86.4 
 Candy (not chocolate) 79 95.2 78 88.6 
  
75 90.4 82 93.2 
 Chocolate or candy bar 81 97.6 82 93.2 
  
82 98.8 85 96.6 
 Syrup 82 98.8 84 95.5 
  
81 97.6 81 92.0 
 Honey 76 91.6 76 86.4 
  
74 89.2 74 84.1 
 Ice Cream  81 97.6 82 93.2 
  
79 95.2 83 94.3 
 Pudding 77 92.8 78 88.6 
  
79 95.2 80 90.9 
 Jelly 82 98.8 83 94.3 
  
78 94.0 79 89.8 
  Multivitamin supplement 73 88.0 79 89.8 
  
69 83.1 75 85.2 
 Vitamin B supplement 19 22.9 22 25.0 
  
25 30.1 23 26.1 
 Vitamin C supplement 30 36.1 34 38.6 
  
36 43.4 33 37.5 
 Fish Oil 14 16.9 19 21.6 
  
16 19.3 18 20.5 
 Iron supplement 16 19.3 20 22.7 
  
23 27.7 20 22.7 
 Calcium supplement 25 30.1 29 33.0 
  
36 43.4 35 39.8 
 Pediasure or similar product 22 26.5 24 27.3 
  
6 7.2 4 4.5 
 Other type of supplement 46 55.4 43 48.9 
  
46 55.4 39 44.3 
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CHILD EATS FOOD now? 
 
PICKY NONPICKY 
 
 
COUNT % COUNT % P-Value 
FRUITS 
     100% Orange Juice  75 90.4 87 98.9 0.0157 
100% Apple Juice 78 94.0 85 96.6 
 100% Grape Juice 69 83.1 81 92.0 
 Banana 79 95.2 87 98.9 
 Peaches 60 72.3 85 96.6 < 0.0001 
Orange 63 75.9 86 97.7 < 0.0001 
Grapefruit 19 22.9 49 55.7 < 0.0001 
Apple  77 92.8 87 98.9 
 Grapes 74 89.2 85 96.6 
 Strawberries 71 85.5 87 98.9 0.001 
Watermelon 69 83.1 85 96.6 0.003 
Cantaloupe / Melon 55 66.3 82 93.2 < 0.0001 
Pineapple 51 61.4 82 93.2 < 0.0001 
Kiwi 35 42.2 64 72.7 < 0.0001 
Plums 31 37.3 55 62.5 0.001 
Raisins or prunes 71 85.5 77 87.5 
 Pear 62 74.7 85 96.6 < 0.0001 
Apricot 24 28.9 39 44.3 0.037 
Avocado 17 20.5 38 43.2 0.001 
Fruit cocktail, mixed fruit 51 61.4 75 85.2 0.0004 
      VEGETABLES 
     100% Tomato Juice 17 20.5 38 43.2 0.001 
Corn 71 85.5 84 95.5 0.0347 
Tomatoes, Raw 29 34.9 56 63.6 0.000 
Tomato sauce or salsa 64 77.1 82 93.2 0.003 
Peppers (green, red, hot) 27 32.5 57 64.8 < 0.0001 
Carrots 65 78.3 84 95.5 0.001 
Broccoli 44 53.0 80 90.9 < 0.0001 
Green Beans 63 75.9 84 95.5 0.000 
Spinach 19 22.9 47 53.4 < 0.0001 
Greens (mustard, turnip, kale) 10 12.0 17 19.3 
 Okra 5 6.0 5 5.7 
 Squash, Orange or winter 26 31.3 67 76.1 < 0.0001 
Zucchini, yellow squash 28 33.7 64 72.7 < 0.0001 
F. Fries, Tater Tots 82 98.8 86 97.7 
 Potatoes (baked, mashed) 70 84.3 84 95.5 0.0202 
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Sweet potatoes or yams 43 51.8 72 81.8 < 0.0001 
Cabbage, coleslaw 16 19.3 47 53.4 < 0.0001 
Cauliflower 35 42.2 70 79.5 < 0.0001 
Lettuce salad 42 50.6 71 80.7 < 0.0001 
Celery 37 44.6 71 80.7 < 0.0001 
Asparagus 20 24.1 62 70.5 < 0.0001 
Onion 23 27.7 67 76.1 < 0.0001 
Mushrooms 17 20.5 53 60.2 < 0.0001 
Mixed Vegetables 56 67.5 83 94.3 < 0.0001 
Beets 8 9.6 16 18.2 
 
      LEGUMES & GRAINS 
     Lima Beans 9 10.8 28 31.8 0.001 
Chick Peas or Hummus 20 24.1 41 46.6 0.002 
Lentils 9 10.8 29 33.0 0.001 
Peanut Butter 78 94.0 84 95.5 
 Peanuts or other nuts 73 88.0 80 90.9 
 Baked or Chili Beans 35 42.2 75 85.2 < 0.0001 
Peas 52 62.7 79 89.8 < 0.0001 
Refried Beans 20 24.1 63 71.6 < 0.0001 
Black or White/Northern Beans 27 32.5 63 71.6 < 0.0001 
Rice 73 88.0 83 94.3 
 Oatmeal 66 79.5 80 90.9 0.05 
Cream of Wheat 33 39.8 47 53.4 
 Grits 4 4.8 19 21.6 0.001 
Bread, white 72 86.7 70 79.5 
 Bread, whole wheat or grain 80 96.4 84 95.5 
 Tortilla 80 96.4 87 98.9 
 Crackers 83 100.0 86 97.7 
 Cold Cereal, bran or crisp rice 75 90.4 80 90.9 
 Cold Cereal, sweetened 77 92.8 81 92.0 
 Granola or Granola bars 80 96.4 85 96.6 
 Biscuits 77 92.8 81 92.0 
 Waffles or pancakes 80 96.4 86 97.7 
 Spaghetti or other pasta 78 94.0 87 98.9 
 Popcorn 79 95.2 85 96.6 
 Muffin 81 97.6 86 97.7 
 
      DAIRY 
     Milk, whole 38 45.8 46 52.3 
 Milk, 2% 60 72.3 65 73.9 
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Milk, 1% 49 59.0 53 60.2 
 Milk, skim 50 60.2 53 60.2 
 Hot Chocolate or Choc Milk 77 92.8 81 92.0 
 Cheese, natural cheddar or swiss 77 92.8 85 96.6 
 Cheese, American processed 77 92.8 80 90.9 
 Cream Cheese 54 65.1 77 87.5 0.001 
Cottage Cheese 39 47.0 61 69.3 0.003 
Yogurt 80 96.4 86 97.7 
 Butter 83 100.0 87 98.9 
 
      MEAT, FISH, EGGS 
     Beef, ground/hamburger 69 83.1 84 95.5 0.009 
Beef, steak or roast 58 69.9 80 90.9 0.0004 
Beef, deli roast beef 45 54.2 68 77.3 0.001 
Pork, bacon or sausage 66 79.5 82 93.2 0.009 
Pork, roast, loin or chop 55 66.3 80 90.9 < 0.0001 
Pork, deli ham 60 72.3 81 92.0 0.001 
Turkey, breast or leg 64 77.1 84 95.5 0.0004 
Turkey, deli turkey 62 74.7 83 94.3 0.0003 
Chicken, breaded , fried, nugget 79 95.2 84 95.5 
 Chicken, grilled breast or strips 69 83.1 85 96.6 0.003 
Chicken, deli chicken 54 65.1 76 86.4 0.001 
Hotdog  71 85.5 82 93.2 
 Tuna 25 30.1 54 61.4 < 0.0001 
Fish sticks or patty 44 53.0 56 63.6 
 Liver, organ meats 2 2.4 3 3.4 
 Shrimp, other shellfish 12 14.5 34 38.6 0.0003 
Baked Fish 30 36.1 56 63.6 0.0003 
Eggs, scrambled 66 79.5 82 93.2 0.009 
Eggs, hard boiled 34 41.0 66 75.0 < 0.0001 
Eggs, fried 47 56.6 72 81.8 0.000 
      MIXED DISH, FATS, OILS, 
BEVERAGES 
     Tacos or burritos 63 75.9 86 97.7 < 0.0001 
Pizza 81 97.6 86 97.7 
 Spaghetti with tomato meat sauce 68 81.9 84 95.5 0.005 
Beef and vegetable stew or soup 45 54.2 82 93.2 < 0.0001 
Macaroni and cheese 77 92.8 86 97.7 
 Chicken pot pie 51 61.4 79 89.8 < 0.0001 
Casserole 60 72.3 83 94.3 < 0.0001 
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Meat with potatoes and gravy 63 75.9 85 96.6 < 0.0001 
Stuffed green peppers 13 15.7 39 44.3 < 0.0001 
Happy Meal or similar 75 90.4 80 90.9 
 Margarine 67 80.7 69 78.4 
 Olive Oil 66 79.5 82 93.2 0.009 
Salad dressing, Ranch 54 65.1 74 84.1 0.004 
Salad dressing, Italian 25 30.1 54 61.4 < 0.0001 
Mayonnaise 43 51.8 70 79.5 0.000 
Coffee or tea 15 18.1 34 38.6 0.003 
Soda, soft drink, pop (regular) 31 37.3 38 43.2 
 Soda, soft drink, pop (sugar free) 30 36.1 36 40.9 
 Fruit drinks (Hi-C, lemonade) 61 73.5 68 77.3 
 
      
      SNACKS & SUPPLEMENTATION 
     Chips 80 96.4 82 93.2 
 Cookies or brownies 83 100.0 85 96.6 
 Cake or cupcake 80 96.4 84 95.5 
 Pie 59 71.1 75 85.2 0.025 
Jell-O 65 78.3 74 84.1 
 Candy (not chocolate) 78 94.0 83 94.3 
 Chocolate or candy bar 82 98.8 84 95.5 
 Syrup 79 95.2 83 94.3 
 Honey 67 80.7 75 85.2 
 Ice Cream  82 98.8 85 96.6 
 Pudding 75 90.4 82 93.2 
 Jelly 72 86.7 81 92.0 
  Multivitamin supplement 63 75.9 76 86.4 
 Vitamin B supplement 6 7.2 9 10.2 
 Vitamin C supplement 12 14.5 17 19.3 
 Fish Oil 5 6.0 8 9.1 
 Iron supplement 6 7.2 6 6.8 
 Calcium supplement 8 9.6 10 11.4 
 Pediasure or similar product 19 22.9 19 21.6 
 Other type of supplement 37 44.6 34 38.6 
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SAMPLE DRAWINGS FROM PICTURE ACTIVITY 
 
 
  
 NPE – 29 months  
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 PE – 32 months 
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 PE – 41 months 
 
 
 
 
 
265 
 
 
 
 
NPE – 48 months 
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PE – 24 months 
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NPE – 29 months 
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PE – 45 months 
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NPE – 48 months 
 
 
 
 
